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THE ACTION OF THE FLICKER PHOTOMETER. 

Attention bas been called previously to the question raised 
by Dr. C. P. Steinmetz respecting the reliability of the flicker 
photometer as a means of comparing light. This instrument 
depends upon bringing alternately into the field of vision sur- 
faces lighted by the two sources to be compared. The alterna- 
tions are made fairly rapidly and the rotating screen shifted 
until no flickering is seen. If lights of the same quality are 
to be compared, the instrument may be satisfactory, but the 
main advantage claimed for it is that it provides a mesns of 
varying lights having different colors. It is just here that the 
doubt arises. The physiological response to the several colors 
is so different that it does not follow that because the eye can 
not detect any variation in a source of light, even though the 
variation be at a period which, under less favorable conditions, 
would give rise to the flicker, that there is no variation. 

In a recent study of the means of determining the mean hori- 
zontal intensity of the incandescent lamp, contributed to the 
Bulletin of the Bureau of Standards by Messrs. E. P. Hyde and 
F. E. Cady, some interesting points are made with respect to the 
effect of a flickering source of light. The flicker photometer 
was not used in these measurements, but the rotation of one of 
It was found that although 


each observer could obtain readings agreeing fairly well with 


the lamps gave rise to variations. 


one another, the agreement between the average readings of 
different observers was not good, although with a steady source 
of light there was no such discrepancy. The explanation offered 
is this: Due to the inability of the eye to integrate a flickering 
light, an infinite number of different independent intensities 
are perceived. On any one of these a setting could be made, but 
having chosen some one point in a series of fluctuating intensi- 
ties, the criterion persists, and the more observations an indi- 
vidual makes, the more probable it is he will continue to set in 
the same way. In fact, it was noticed that one of the observers 
in this case was conscious of two different criteria, by either 
These read- 
ings were first made with a Lummer-Brodhun photometer. 


of which he was able to make consistent settings. 


Afterward a Leeson disc was substituted, and then it was found 
that the observers were still in disagreement, but each had 
changed the sign of his error, and where previously one had read 
too high, he now read too low. 

These observations seem to have some bearing upon the re- 
liability of the flicker photometer. It should be noted, however, 
that the eye is not capable of judging proportions, although it 
can determine equality. A study of the errors introduced in the 
investigation referred to showed that they. were a function, not 
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only of the speed, but of the difference between the maxima and 
minima of the flickering light; that no matter how great the 
difference, the flicker could be made to cease at sufficiently high 
speeds. This leads to the assumption, conversely, that if the 
difference in the lights is sufficiently small, the flicker will 
disappear at lower speeds, and hence may lead to errors in the 
use of the flicker photometer. It certainly seems to be true that 
the effect produced by the flicker photometer is not a simple one, 
and that a thorovgh investigation is necessary in order to deter- 
mine the reliability of this instrument under all conditions. 





STANDARD DESIGN FOR ELECTRICAL MACHINERY. 

The efforts which have been put forth within recent years 
to standardize electrical machinery have been in the direction 
of accepting certain ratings and dimensions in order to obtain 
uniformity, and thus put manufacturers on a common basis. 
In these suggestions the different classes of machinery have 
been kept separate, it being thought sufficient to reduce each 
class to a certain number of sizes. 

In a paper read recently before the Elektrotechnischer Verein, 
of Berlin, Herr E. Zieh] suggests standardization in another 
way. He believes that the induction motor represents the high- 
est development in electrical machine design, but points out 
that since this type of design was first proposed it has not been 
changed, although recent practice has enabled it to be refined 
considerably. He suggests, therefore, that this design be ac- 
cepted as the standard for all dynamo-electric machinery. Its 
advantages are good mechanical design and good electrical char- 
acteristics. The excitation required for an induction motor is 
considerably less than that necessary for a corresponding direct- 
This is due to two facts—the compensation for 
the armature or secondary reaction by the primary winding, and 


current motor. 


the small air-gap. Applying these two features to direct-current 
design would, it is held, bring about considerable improvement 
in the latter machinery. The decrease in the air-gap would 
decrease the excitation required, and the compensating winding, 
correcting for armature reaction, would give the desired good 
regulation, which is now accomplished through the somewhat 
crude process of using a considerably greater excitation than is 
necessary, and then cutting the flux down to the desired amount 
by introducing a large air-gap. 

The methods of applying the windings would be pretty much 
the same in the induction motor, direct-current machines and 
alternators. ‘The most noticeable difference in each case would 
be the use of slip-rings or a commutator. Of course, the scheme 
of connections would be different for each type of machine. In 
detail, however, some slight modification would be desirable. 
For example, in induction motors the iron loss occurs in the 
stator, which is frequently the outer element. In direct-current 
machinery the loss occurs in the armatures, which are internal 
elements. It is desirable, therefore, that the best iron and thin- 
nest laminations be used for these two elements. The centre 
punching from the stator discs would do for the direct-current 
armature laminations, but when such differences in the details 
are admitted, some of the advantages of the standardization 
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proposed are lost, for it is then impossible to take one element 
and wind it for either type of machine. There should, however, 
be some saving in the machinery required for making the parts. 

There are two objections which may be urged against the 
induction motor type of design. One is that it requires a spe- 
cial frame for holding the laminations of the outer element to- 
gether. On the other hand, the standard type of dynamo field is 
self-supporting. Further, the small air-gap required in induction 
motors is a decided objection mechanically, and if it could be 
increased without too great a loss, this would be done. In 
direct-current machinery there is no such difficulty and but little 
additional loss of energy when the air-gap is entirely satisfactory 
from a mechanical point of view. 

The suggestions of Herr Zieh] are nevertheless interesting, 
as they again emphasize the similarity existing between different 
classes of dynamo-electric machinery. We are accustomed to 
think of these machines as having but little in common, but this 
comes from the methods generally pursued in studying the sub- 
ject. The student is usually introduced to direct-current ma- 
chinery first, because the mathematical treatment is somewhat 
simpler; and when he reaches alternating currents he is apt to 
think that he is entering upon an entirely new province. This 
is somewhat undesirable, because the study of any one type of 
machine assists considerably in understanding all the others, 
though the relations existing often are not pointed out. 








THE LIGHTNING ARRESTER PROBLEM. 

The problem of securing an entirely satisfactory lightning 
arrester is one that is always with us, and it seems likely that 
it will continue with us for some years to come. The subject 
is brought up from time to time, either by the suggestion of a | 
new type of arrester or by a discussion of the subject before 
some society. A recent meeting of the American Institute of 
Electrical Engineers was such an occasion, and the three papers 
there presented shed considerable light upon certain of the newer 
phases of the problem which have come up. Dr. Steinmetz’s 
general discussion of the whole problem of lightning and light- 
ning protection carries the subject somewhat farther than it 
was taken in his previous studies. In this paper all unusual 
disturbances of a system, whether due to external or internal 
causes, are designated as lightning, and these are divided into 
three classes. The first is the rise of potential due to an accu- 
mulation of a static charge. The second is the impulse or travel- 
ing wave resulting directly from some disturbance of the sys- 
tem. The third is the oscillation or surge produced when an 
unusual disturbance occurs on the system. This classification 
shows how difficult it is to devise a single apparatus which will 
protect the system against all lightning troubles. For instance, 
to avoid donger due to a static charge, this should be sent to the 
earth through a path which will not be followed by the power 
current. A high resistance is satisfactory for this purpose. But 
a high-resistance arrester can not pass to earth quickly enough 
the large currents resulting from surges. Here a path of low 
resistance is necessary, and, in addition, some device must be 
employed to prevent the dynamic current from continuing along 
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the path of the discharge. There are a number of arresters 
which are said to accomplish these two purposes fairly well, but 
different observers are not in agreement as to their merits. 
One type of arrester devised in this country has come rather 
prominently forward, although one of its main features has been 
used for some time. This is the arrester employing electrodes 
of non-arcing metal, the invention of which must be credited to 
Wurts. 
cuits, must be provided with a long series of air-gaps in order 
to obtain the necessary length of path, so as to prevent arcing 


Such arresters, when employed for high-potential cir- 


due to the potential of the system. Longer air-gaps, fewer in 
number, might be used, but the device would not be as reliable. 
It has been found, however, that a long series of air-gaps will 
not always take care of all disturbances. For this reason the 
shunted type of arrester, in which different portions of the gap 
are shunted by resistances, was devised. This is now being 
thoroughly tried, but several years’ experience are, of course, 
necessary before final judgment can be passed. 


Another type of arrester described by Mr. Creighton at this: 


mecting is of particular interest, because of the novel way in 
which a high-resistance path is introduced, of such a character 
that, on being subjected to unusual stress, it automatically pro- 
vides a path of low resistance. This is accomplished by employ- 
ing the well-known action of aluminum when used as an elec- 
trode in an electrolytic cell. This arrester was referred to at 
a previous meeting of the Institute, but no data showing its 
performance were then available. Mr. Creighton, in his paper, 
gives a good deal of such information, and shows oscillograms 
illustrating the behavior of the arrester under test conditions. 
These seem to indicate that it meets the requirements fairly 
well, but actual experience of several years’ duration will be 
necessary to demonstrate what its real value is. 

Troubles from lightning have always been annoying, and with 
the increase in the length of our transmission lines, and the 
steady rise in potential, these have become more serious, so that 
while, previously, engineers were satisfied to add to their system 
the best devices which they could obtain for protection, they now 
take up this problem at the time the system is designed, and 
avoid, when possible, locations peculiarly exposed to atmospheric 
disturbances. When this is done danger is much diminished, 
because the surges and other troubles starting at the generators 
are not infrequently originated by an atmospheric discharge 
which itself did no damage. 





DEDICATION OF THE ENGINEERING SOCIETIES 
BUILDING. 


The dedication exercises of the Engineering Societies Build- 


‘ing, which will take place next week, mark a significant period 
in the history of the engineering profession. This building, as 


is well known, resulted from the generosity of Andrew Carnegie. 
The gift, however, was not due to a sudden impulse, but came 
after mature consideration, as the first suggestion was made 
several years before the actual gift was offered. The building, 
as the donor hoped, will furnish the societies which accepted it 
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with a home befitting the dignity of the profession of engineer- 
ing. It will also enable them to extend their influences, and 
thus bring about much good. But probably one of the most im- 
portant, if not the most important, feature of the building is 
the closer relationship which it will bring about between the 
different branches of engineering. Due to a number of cir- 
cumstances, certain of these branches had drifted somewhat 
apart, although it was well recognized that each depended much 
upon the others; that each could aid the others greatly in their 
work, and that a closer understanding of the aims of each would 
bring about a better feeling. Some steps in this direction have 
been taken, notably in the introduction into the several engi- 
neering courses by technical schools, studies in the other branches, 
a practice which is becoming common. This not only teaches 
the young engineer what his brother student is trying to do, but 
also shows him in what way he can profit by the work of the 
other. It is in this way that the bringing together of the differ- 
ent societies in the new building will accomplish the most good, 
though, of course, anything that increases the respect of the 
public for the profession is of benefit; and to this end this mag- 
nificent building will work as no other single agency could. 





AN ELECTRICAL STRIKE. 


During the month of March a rather extraordinary strike 
occurred in Paris, France, which went to show how dependent 
the modern city is upon its supply of electricity. The operators 
of the electrie light stations, it seems, were uncertain whether 
they would be continued in employment if certain changes in 
contemplation were put into effect. They made certain de- 
mands, and in order to enforce them, walked out one Friday 
afternoon without warning. The result was that the city was 
in darkness for a night, nearly all places of public amusement 
were closed, the newspapers were hard put to it to get out their 
daily issues, and the public was put to great inconvenience and 
Fortunately, the strike lasted only a day; other- 
Extraordinary 


annoyance. 
wise the situation would have become serious. 
means were adopted by the publishers and others most seriously 
inconvenienced in order to obtain temporary sources of power. 
Automobiles and portable engines were set up in the streets and 
coupled to dynamos. By means of these makeshifts complete 
suspension was avoided. The whole city was for a day put to 
great inconvenience, although the trouble affected only one of 
the electrical services—that of supplying light and power. 

Occasionally, certain cities have learned how dependent they 
are upon other of the electrical services. For example, a fire in 
a telephone manhole in one of our large cities nearly caused a 
suspension of business in that section, and every one is more or 
less familiar with the disastrous state of affairs caused by a 
failure of the city railways. These are to-day practically all 
operated electrically. Thus, it is seen in how many ways the 
modern city relies almost entirely upon public services of recent 
introduction, all depending upon the so-called “newly har- 
nessed power”—electricity. 
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CONTINUOUS-CURRENT ARMATURE 
WINDING DIAGRAMS-—III. 


BY H. M. HOBART. 


WINDINGS WITH MORE THAN ONE TURN 
PER SEGMENT. 

In the diagrams so far drawn we have 
only had instances of windings with one 
turn per commutator segment, and we 
have represented the two face conductors 
constituting the two sides of a turn by 
numbered radial lines. When, as is neces- 





Fig, 25.—SInGLE THREE-TURN CorL, MULTIPLE- 
Crrcuir WINDING. 

Fie. 26.—SrinGLE THREE-TURN Colt, 
Crrcuit WINDING. 


Two- 


sary in many designs, instead of a single 
turn between two segments, there is a coil 
of two, three or more turns, we may 
still retain the same general scheme of 
constructing and numbering the wind- 
ing diagram, merely making the mental 
reservation that each pair of radial lines, 
instead of representing the two conduc- 
tors forming the two sides of a single 
turn, represent the two groups of con- 


ra 4 


Fic. 27.—SimpLE REPRESENTATION OF SINGLE 
TaHREE-TURN CorL, MULTIPLE-CrRcUIT WIND- 
ING. 

Fic. 28.—SIMPLE REPRESENTATION OF SINGLE 


THREE-TURN Corn, Two-Circurr WINDING. 
ductors forming the two sides of a coil. 
Were we to represent the entire number 
of conductors by radial lines, the enor- 
mous number of lines and connections 
would not only require in preparation 
a large amount of time and labor, but 
the result would be a very confusing dia- 
gram. 

In Figs. 25 and 26 are shown, respect- 
ively, a single three-turn coil and the 
corresponding commutator segments for 
a multiple-circuit winding (Fig. 25), and 
a two-circuit winding (Fig. 26). Fol- 
lowing these, in Figs. 27 and 28, are 
shown the corresponding diagrammatic 
representation which, in complete dia- 
grams, it is preferable to adopt, and in 
which the group of three face conductors 
is in each case replaced by a single line; 
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the lines corresponding to the front-end 
connections of the unrepresented turns 
being suppressed. 

In Fig. 29 is shown a section through 
the slot of a four-turn-per-coil winding, 
with three segments per slot. Such wind- 
ings are, so far as location in the slot 
is concerned, susceptible to a number of 
arrangements; that shown in Fig. 29 is, 
however, the most customary. The up- 
per twelve conductors are, before being 
placed in the slot, made up into a 12- 
turn coil, with six ends as shown in 
Fig. 30. 

Now we come to the question of the 
influence of the number of slots on the 
choice of yr and y, for two-circuit wind- 
ings. Suppose that we wish to design 
a four-pole winding for a fifty-seven slot 
armature,’and to employ the coil illus- 
trated in Figs. 29 and 30. There are 
to be three segments per slot, and four 
turns per segment. Thus there are six 


oo — 























Fic. 29.—Posit1on oF Corts 1x Stot, Four 
Turns Per Com, THREE SEGMENTS IN 
Sor. 


terminals per coil. The twelve upper 
conductors of one. slot constitute one 
side of a compact “coil” of which the 
other side shall comprise the twelve lower 
conductors of some other slot. While 
there are actually 
5Y X 24 = 1,368 
face conductors, we shall consider each 
group of four conductors to be replaced 
by a single conductor. Thus we have 
six “equivalent” conductors per slot, or 
57 X 6 = 342 
face conductors. 


C=—nyt 2 
342 = 4y + 2 
y = or Si = 85 or 86, 


Let us examine whether it will be prac- 

ticable to use 
yr = 85 and y, = 85. 

We should go from 1 to 86 at the back 
end, and also from 3 to 88 and from 5 
to 90. Since 1, 3 and 5, together with 
86, 88 and 90, must constitute a form- 
wound coil, then if 1, 3 and 5 occupy 
the top half of some slot, say slot 1, then 
86, 88 and 90 must occupy the bottom 
half of some other slot. Slot 1 contains 
conductors 1, 2, 3, 4, 5 and 6. The 


slot containing conductors Nos. 86, 88 
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and 90 in its lower half must contain 
conductors 85, 87 and 89 in its upper 
half. Thus the first 90 conductors must 
occupy an integral number of slots. 
Evidently this condition is fulfilled, for 
~ at 
6 
Thus while conductors 1, 3 and 5 oc- 
cupy the top half of slot 1, conductors 



































Fic. 30.—Srx Enps or TwWELVE-TurRN Coin. 


86, 88 and 90 occupy the bottom half 
of slot 15. 
But suppose we had required five seg- 
ments per slot, then 
C= 10 X 57 = 570 
570 = 4y + 2 
4y = 572 or 568 
y = 143 or 142. 
Suppose we wish to take yy = 143 
and y, = 143. Then conductors 1, 3, 
5, 7 and 9 go to conductors 144, 146, 
148, 150 and 152. Thus, if 1 is the 
upper left-hand conductor of slot 1, then 
152 ought to be the slot holding the lower 
and right-hand side of the coil. But 
since 152 is not divisible by 10 without 
a remainder, that is not the case, and 
hence it will not do to employ a pitch of 
143 at both ends. But if we change yp 
to 141, then we have 1, 3, 5, 7 and 9 
connected to 142, 144, 146, 148 and 150. 
Thus, while conductor No. 1 is the up- 
per left-hand conductor of slot 1, con- 
ductor No. 150 is the lower right-hand 
conductor of slot 15, which is the 
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required condition. The component turns 
will also have this same pitch of 141 
at the front end, but the front-end pitch, 
so far as relates to the interconnection 
of the coils, will be ys = 143. 

Thus, y (mean) = 142; y, = 143; 
yy = 141. 

A development of a portion of this 
winding is shown diagrammatically in 
Fig. 31, the front connections of the 
component turns not being shown; 
and the three face conductors forming 
one side of a single (four-turn) coil, 
heing represented by a single radial line. 
This conforms to the diagram which is 
found most convenient in practice in 
representing such a winding. 

A little reflection will show that the 
labor of preparing a complete diagram 
showing each individual turn would gen- 
erally be prohibitive, particularly in view 
of the fact that it is not conducive to 
clearness. It is much easier to make 





Fie. 34.—SpectaL Two-Crrcuit WINDING. 


the above indicated mental reservation, 
and comply with the more simple prac- 
tice corresponding to the diagram of 
Fig. 31. 
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SPECIAL TWO-CIROUIT WINDINGS. 
From the formula 
C=ny +2 
for two-circuit simplex windings, it fol- 
lows that for four-pole windings we can 
not have four conductors per slot. 









A 


ao 
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In the ordinary two-circuit simplex 
winding, C is always such a number that 
the number of conductors per slot, and 
n, the number of poles, can not have a 
common factor greater than 2. 

There are, however, several ways of 







































































































































































Fic. 31.—DEVELOPMENT OF A PORTION OF WINDING, THE THREE FAcE Conpuctors ForRMING 
OnE SIDE OF A Four-TurN Cort BErnG REPRESENTED BY A SINGLE RADIAL LINE. 


Fig. 35.—Specran Two-Crrcvuit WINDING. 


It is with four-pole designs that this 
is most often found embarrassing, but 
the general rule applying to any number 
of poles is as follows: 


evading this rule. These are illustrated 
by the diagrams in Figs. 32, 33, 34 and 
35, each of which represents a two-cir- 
cuit single winding with 40 face conduc- 
tors. Were these arranged four per slot, we 
should have 10 slots, which is, of course, 
absurd for a four-pole machine. This 
small number has been taken merely in 
order to obtain simple diagrams. The 
principles illustrated are equally applica- 
ble to designs with large numbers of slots. 
In the winding of Fig. 32, the sequence 
of connections is clockwise until 39 con- 
ductors have been traversed; then, how- 
ever, the direction of progression is re- 
versed and the last conductor is reached 
through a “special lead,” as indicated in 
the diagram. There is an irregularity 
in the pitch. Starting from conductor 
No. 1, y is 9; thus 1 is connected at 
the back end to 10; yy is 11 in all cases. 
Thus 10 is connected over the front end 
to 21. But after traversing 21 it is 
connected over the back end to 32, i. e., 
y» is then 11. Thus, while y; is always 
11, yp is alternately 9 and 11. This ir- 
regularity is undesirable for small pitches, 
as it would constitute a considerable 
percentage of the pitch, but for the large 
pitches associated with many designs 
the irregularity will have no serious con- 
sequences. It may constitute a greater 
percentage of the pitch, the lower the 
reactance voltage. The pitch of the “spe- 
cial-lead” connection is yp = — 9. Care 
must be taken in insulating the irregular 
conductors of these windings. In this 
case an even number (20) of commuta- 
tor segments is employed. 

In the winding illustrated in Fig. 33 
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there are only 19 commutator segments. 
In this case the turn comprising con- 
ductors 21 and 30 is not connected into 
the winding; indeed it is frequently not 
placed on the armature, the space being 
occupied by wooden strips. Thus, to all 
intents and purposes, Fig. 33 merely 
represents a winding with 38 conductors, 
but with two places at which there is 
greater space between adjacent conductors 
than elsewhere. This winding gives bet- 
ter results the greater the value of y and 
the lower the reactance voltage. 

The type of winding illustrated in 
Figs. 34 and 35 involves the use of an 
extra segment. Thus we have 40 ‘con- 
ductors and 21 segments. On the whole 
it is a more attractive method than that 
shown in Fig. 32. Both methods have 
about the same degree of pitch irregulari- 
ties. 
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The Western Union Telegraph 
Company’s Increase in 
Rates. 

An official statement has been issued 
from the office of Colonel Robert C. 
Clowry, president and general manager of 
the Western Union Telegraph Com- 
pany, explaining the reason for the in- 
crease in private message rates which went 
into effect on Monday, April 1. The com- 
pany lays especial emphasis on the state- 
ment that the increase was made in the 
interests of its 14,000 stockholders, and 
in order that the company might main- 
tain and continue to pay the regular five 
per cent dividend. Colonel Clowry states 
that ninety-nine per cent of the messages 
transmitted now are under the same con- 
ditions of operation that held forth in the 
days of Morse. The system is not changed, 
except that the output per operator is not 
nearly so great as it used to be. On 

‘through circuits the number of ten-word 

messages sent by one operator is about 
seventeen, while in former years it was 
twenty-five. The increase in the cost of 
material has been very great. Copper 
wire that used to cost eleven cents per 
pound now costs thirty cents. Poles which 
used to cost $1.30 apiece now cost $4. 
There has been a gradual increase in sala- 
ries all along the line, even before the 
horizontal increase of ten per cent went 
into effect on March 1. Messengers used 
to cost between $5 and $8 a month. Now, 
on the Pacific slope, they cost from $75 
to $100 a month; in New York they cost 
$40 a month, and even at this price enough 
boys can not be secured. 

An examination of the company’s re- 
ports reveals the fact that the increased 
cost to the company per message in recent 
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years has resulted very largely from the 
heavy expenditures incurred for the im- 
provement of the company’s lines and for 
the substitution of copper for iron wires. 
In the year ended June 30, 1906, the 
Western’ Union transmitted 171,487,082 
messages, an increase of over 4,000,000 
messages compared with the previous year. 
The gross receipts on this business 
amounted to $30,675,654, compared with 
gross receipts of $24,033,635 in 1905. On 
this increased gross business, however, the 
company reported smaller net earnings. 
Thus, with an increase of over $1,600,000 
in gross earnings, there was an actual de- 
crease of about $118,000 in profits. 

The Postal Telegraph Company has also 
readjusted its rates along similar lines. 
This has led to a surmise that some agree- 
ment exists between the two companies. 
Colonel Clowry states that there is no 
foundation for this and that the condi- 
tions bringing about the change in rates 
for the Western Union have operated in 
like manner on the Postal. 
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The Faraday Society. 


The twenty-eighth ordinary meeting of 
the Faraday Society was held on Tuesday, 
March 19, 1907, at the Institution of Elec- 
trical Engineers, 92 Victoria street, S. W., 
London, England. Dr. T. Martin Lowry 
was in the chair. _ 

The following nominations for the 
officers and council to be elected at the 
forthcoming annual general meeting were 
announced : 

President, Sir William Perkin. 

Vice-presidents, G. T. Beilby, R. A. 
Hadfield, Professor W. Hittorf, Sir Will- 
iam Huggins, Professor A. K. Hunting- 
ton, Professor A. Schuster, Professor J. 
J. Thomson. 

Treasurer, F. Mollwo Perkin. 

Council, A. C. Claudet, S. Z. de Fer- 
ranti, F. W. Harbord, R. 8. Hutton, T. M. 
Lowry, W. M. Morrison, James Swinburne, 
N. T. M. Wilsmore, Professor E. Wilson, 
J. L. F. Vogel. 

A paper by H. Nutton and H. D. Law 
on “The Potential of Hydrogen Liberated 
from Metallic Surfaces,” was read in ab- 
stract by Mr. Nutton: 

The paper is chiefly concerned with the 
chemical reducing power of hydrogen 
when liberated from the surface of various 
metallic electrodes, and also the retarding 
action -caused by the presence of small 
quantities of metallic salts. The metals 
are arranged in the following order: -mer- 
cury, lead, cadmium, tin, silver, bismuth, 
gold, nickel, platinum (black), the first- 
mentioned metal being the most capable 
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of bringing about the reduction of a com- 
pound not readily attacked; platinized 
platinum, on the other hand, ‘possesses 
this property in the lowest degree. Zinc 
as a reducer behaves in a very irregular 
manner; both copper and platinum 
(black) show a remarkable activity in the 
reduction of aromatic aldehydes, and iron 
and aluminum are variable. It was hoped 
by a careful study of the electrode poten- 
tials that it might be possible to differ- 
entiate between the purely chemical 
changes and those which were due to 
physical causes. 

The electromotive force between the 
cathode and the hydrogen electrode was 
measured on the Clark Fisher compensat- 
ing potentiometer reading to one-tenth 
millivolt. The current was read on a 
standard millivoltmeter shunted to read 
milliamperes. The cathode solution was 
contained in a carefully cleaned porous 
pot fitted with a rubber stopper having 
three outlets, the cathode being fixed in 
one by means of sealing wax, and thus 
being easily removed. Another hole in 
the stopper contained a capillary tube 
connected with the hydrogen electrode 
which was arranged to be close to the 
metallic cathode. When possible the 
cathodes were bent in the form of a cyl- 
inder and had a superficial area of twenty 
square centimetres on one side. The con- 
clusions arrived at are briefly as follows: 
The supertension of one and the same 
metal is not a fixed quantity, being in- 
fluenced by the physical and chemical na- 
ture of the surface. Film formations have 
also a large influence. Chemical reactions 
are greatly increased by raising the super- 
tension. The nature of the electrolyte can 
completely change the nature of the 
chemical reaction without any correspond- 
ing change in the supertension. The 
supertension gives but a small indication 
of catalytic action. The fall of potential 
on the addition of a depolarizer is only a 
rough guide to the nature of the reduction 
which is taking place. 

John Rhodin drew attention to the ef- 
fect of barometric pressure on the libera- 
tion of hydrogen on the cathode. The 
question of the potential of hydrogen had 
an important bearing on the dissolution 
velocity of metals, and here pressure had a 
very marked influence. 

N. T. M. Wilsmore said that the authors 
had shown that the connection between 
supertension and reducing power that had 
been claimed by Nernst did not really 
exist. 

H. D. Law thought that, in view of the 
enormous pressure of the hydrogen on the 
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cathode, any change of barometric press- 
ure was not likely to be of effect. He in- 
clined to the view that many metals ex- 
isted in two forms, one with a high and 
one with a low supertension. The result 
of the paper was to show that superten- 
sion was a very variable quantity, and 
much more work remained to be done on 
the subject. 

N. T. M. Wilsmore then read a paper, 
written conjointly with F. M. G. John- 
son, on “Electrode Potentials in Liquid 
Ammonia.” 

The measurements of electrode poten- 
tials in liquid ammonia were undertaken 
with a view to the determination of the 
free energy of formation of a series of me- 
tallie salts, and thereby to compare the 
relative affinities of the corresponding 
metallic elements under conditions differ- 
ing as much as possible from those ob- 
taining in the case of measurements in 
aqueous solutions. To this end the elec- 
trode potentials of the metals against so- 
lutions of their salts of known strength 
were measured against a standard elec- 
trode (cadmium in a saturated solution of 
cadmium nitrate). The results are given 
in the paper in tabular form. 

In order to obtain values for the single 
electrode potentials, the standard elec- 
trode employed was measured directly 
against the n/10 calomel electrode, and 
the potential difference thus found was 
used to calculate the. electromotive forces 
tabulated in the paper as follows: 
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in ammonia to electrolytic potentials re- 
ferred to unit ionic concentration. The 
research is thus, in a sense, incomplete. 

J. G. A. Rhodin then read a paper 
entitled “The Impedance of Solutes in 
Solvents as Manifested by Osmotic Press- 
ure.” 

The author’s object is to substitute for 
the theory of Van’t Hoff, the main objec- 
tion to which, in his opinion, is the direc- 
tion of pressure, a theory which regards 
the solvent—and not the solute—as the 
source of the energy manifested in osmotic 
pressure experiments. The presence of a 
solute in a solvent diminishes the poten- 
tial energy of the latter; there is, there- 
fore, a flow of energy across the semi- 
permeable membrane from the solvent to 
the solution inside the membrane. The 
osmotic pressure is thus a potential press- 
ure, made actual by the transformation of 
the excessive potential energy of the sol- 
vent on the one side of the semi-per- 
meable membrane, by absorption of ex- 
terior heat energy. Hence the time re- 
quired is a function of the-alteration of 
the volume of the solution on the other 
side of the membrane, and accurate and 
speedy methods of mensuration must in- 
volve the keeping of this volume as nearly 
constant as possible. 

To explain the action of semi-permeable 
membranes, the author imagines these— 
and colloids generally—to be composed of 
radial filaments, emanating from a com- 
mon centre. The structure is coarse com- 
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a kind of Bunsen valve is thus produced.’ 
Dr. T. M. Lowry said the sieve theory 
of the membrane, which the author seemed 
to advocate, was now generally abandoned, - 
the view that the action was one of selec- 
tive solubility being substituted. 

Dr. T. Slater Price communicated Part 
II of a paper entitled “The Electrolytic 
Deposition of Zinc, using Rotating Elec- 
trodes.” 

The effect of the addition of various 
electrolytes on the electrolytic deposition 
of zine, using a rotating cathode and the 
apparatus described in the previous paper, 
has been investigated. In all the experi- 
ments the cathode was silvered before the 
zinc was deposited. Excellent results were 
obtained, using two grammes of sodium 
sulphate and one gramme of sodium 
acetate for each gramme of crystallized 
zine sulphate, the addition of free acetic 
acid being unnecessary. The number of 
revolutions per minute of the cathode was 
600 to 700, and the time of deposition was 
fourteen minutes. Satisfactory, but 
slightly high results, were also obtained 
when the following electrolytes were used : 
(1) two to five cubic centimetres con- 
centrated ammonia, (2) four .grammes 
caustic soda, (3) three grammes sodium 
acetate. The amount of zinc sulphate 
taken for each determination was one 
gramme, and the solutions were electro- 
lyzed in the cold; if they were heated to 
boiling point before the electrolysis was 
commenced the results were unsatisfac- 
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Smith’s own method has shown it to give 


pared with that of the solvent, but the low results for zine, both zine and mer- 


For comparison, the corresponding elec- 





trolytic potentials for aqueous solutions 
are added in the tables. Owing to lack 
of conductivity data, however, it was not 
possible to reduce the electrode potentials 





cilia impede the motion of the molecules 
of the latter. In an osmotic experiment 
the stronger bombardment on the solvent 
side polarizes the filaments into cones, and 


cury being lost in the washing to which 
the amalgam is subjected; a little zinc 
dissolves as hydrate in the wash-water, 
and some mercury is either mechanically 
carried away or else chemically dissolved. 
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THE DEDICATION OF THE ENGINEER- 
ING SOCIETIES BUILDING. 


FORMAL EXERCISES, APRIL 15, 16, 17, 18 
AND 19—THE LAND AND BUILDING FUND 
OF THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


Quite an elaborate programme has been 
arranged in connection with the dedica- 
tion of the Engineering Societies Build- 
ing, 29-33 West Thirty-ninth street, New 
York city. The three founder societies, 
the American Institute of Electrical En- 
gineers, the American Society of Mechan- 
ical Engineers and the American Institute 
of Mining Engineers, will participate. 
The programme has been announced as 
follows : 

MONDAY, APRIL 15—8.15 P. M. 

A special meeting of the American In- 
stitute of Electrical Engineers will be held 
in the auditorium, Sir William Preece, 
past-president of the British Institution 
of Electrical Engineers, chairman. A 
paper will be presented by Louis M. Potts 
on the Rowland telegraphic system and its 
apparatus. 

TUESDAY, APRIL 16—3 P. M. 

(1) Music. 

(2) Opening—Charles Wallace Hunt, 
presiding officer. The first use as a gavel 
of the setting maul employed by Mrs. 
Carnegie in laying the cornerstone of the 
building. 

(3) Prayer by the Rev. Edward Ever- 
ett Hale, chaplain United States Senate. 

(4) Communications from the Presi- 
dent of the United States, President of the 
Republic of Mexico, and Governor-Gen- 
eral of Canada. 

(5) Historical address by Charles F. 
Scott, chairman of the Conference and 
Building committees. 

(6) Acceptance of the building by 
E. E. Olcott, president of the United En- 
gineering Society, representing the 
Founder Societies. ’ 

(7) Address by Andrew Carnegie, the 
donor of the building. 

(8) Music. 

(9) Oration by President Arthur T. 
Hadley, of Yale University, “The Pro- 
fessional Ideals of the Twentieth Cen- 
tury.” 

(10) Music. 

EVENING EXERCISES, 9 P. M. 

9 Pp. M.-10.30 P. M., general reception 
in the main auditorium. 

10.30-12, reception by the officers and 
councils of the Founder Societies in their 
respective headquarters. 

Refreshments will be served during the 
evening on the fifth floor. 
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It is believed that the associated so- 
cieties may also hold receptions in their 
respective headquarters during the eve- 
ning.. There will be music on two or more 
floors throughout the evening. 

WEDNESDAY, APRIL 17, 2.30 P. M. 

(1) Introduction by J. W. Lieb, Jr., 
chairman of the Dedication Committee. 

(2) Addresses by presidents of 
Founder Societies: Dr. Samuel Sheldon, 
president, American Institute of Elec- 
trical Engineers; Dr. F. R. Hutton, presi- 
dent, American Society of Mechanical 
Engineers; Dr. John Hays Hammond, 
president, American Institute of Mining 
Engineers. 

(3) Greetings and felicitations from 
foreign and national scientific societies 
and institutions of learning. 

(4) Address by Dr. James Douglas, 
past-president, American Institute of 
Mechanical Engineers. 

(5) Presentation of John Fritz gold 
medal to Dr. Alexander Graham Bell. 

(6) Presentation of medals for distin- 
guished services to R. W. Pope, secretary, 
American Institute of Electrical Engi- 
neers; Dr. F. R. Hutton, past-secretary, 
American Society of Mechanical Engi- 
neers; Dr. Rossiter W. Raymond, secre- 
tary, American Institute of Mining 
Engineers. (By Dr. A. R. Ledoux, past- 
president, United Engineering Society). 

THURSDAY, APRIL 18. 

In the afternoon there will be a session 
of the American Institute of Mining En- 
gineers. A paper entitled “Mining Engi- 
neering in New York City,” describing 
the excavation and tunnel work now being 
carried on by the Pennsylvania Railroad, 
will be presented by H. T. Hildage. In 
the evening there will be a session of the 
American Society of Mechanical Engi- 
neers, an address being delivered by Brig- 
adier-General William Crozier, entitled 
“The Ordnance Department as an Engi- 
neering Organization.” 

FRIDAY, APRIL 19. 

In the afternoon there will be a session 
of the American Institute of Mining En- 
gineers. In the evening there will be a 
smoker and vaudeville entertainment for 
members of all the societies in the con- 
cert hall of Madison Square Garden, 
Twenty-sixth street and Madison avenue; 
tickets, by subscription, $2. 

THE LAND AND BUILDING FUND OF THE 
AMERICAN INSTITUTE OF ELEC- 


TRICAL ENGINEERS. 

The American Institute of Electrical 
Engineers, as one of the three bodies en- 
trusted with the endowment for the En- 
gineering Societies Building in New 
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York city, is under obligation to raise 
$185,000 as its share of the cost of the 
land on which the building stands. The 
building, as is well known, was presented 
to the engineering societies of the country 
by Andrew Carnegie, at a cost of over a 
million dollars. The land, and build- 
ing fund committee of the American In- 
stitute of Electrical Engineers has suc- 
ceeded in raising about $160,000. The 
committee is anxious to secure the remain- 
der of this sum before the dedication exer- 
cises are completed, so that it can an- 
nounce the fulfillment of its work at that 
time. 

During the past two weeks the fund 
has been swelled considerably by contribu- 
tions, in small amounts, from members 
who are anxious to participate in this 
national engineering undertaking. Last 
week Messrs. Stone & Webster, of Boston, 
Mass., contributed the handsome sum of 
$2,000, in the name of Charles A. Stone. 
Edwin S. Webster and Russell Robb. 

The Institute committee is composed 
of T. C. Martin, chairman; J. C. Barclay, 
John J. Carty, C. L. Edgar, F. W. Jones, 
J. W. Lieb, Jr., F. J. Sprague and J. G. 
White. The advisory committee is com- 
posed of U. N. Bethell, N. F. Brady, 
Eugene Griffin, Samuel Insull, James H. 
McGraw, Charles W. Price, Samuel Reber, 
L. B. Stillwell, Charles A. Terry and 
Elihu Thomson. 
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Fire at McGill University. 

On Friday, April 5, the McDonald en- 
gineering building at McGill Univer- 
sity, Montreal,.Canada, was destroyed by 
fire. The loss will exceed $750,000. The 
McDonald engineering buildings were sai 
to be the best equipped of their kind on 
the continent. They were opened by Lord 
Stanley, and were the gift of Sir William 
McDonald. 

The standardizing laboratory is a com- 
plete loss. The loss in the dynamo labora- 
tory is heavy, but by no means complete. 
The mechanical and civil engineering 
laboratories are in fair shape. The loss 
is partly covered by insurance, and plans 


are proceeding to restore the damaged 
facilities at once. 
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Death of General Eugene 
Griffin. 

General Eugene Griffin, first vice-presi- 
dent of the General Electric Company, 
died suddenly at Schenectady, N. Y., 
Thursday morning of this week. This 
intelligence was received by wire just as 
the ELrctricaL REVIEW was going to 
press. Details will follow in next week’s 
issue. 
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Discovery of New Deposits 
of Ore for the Manufacture 
of High-Grade Steel. 


Announcement is made of the discovery 
of a mine in North Carolina containing 
millions of tons of high-grade titanium 
ore, with some iron and several of the 
rarer minerals, such as vanadium, chrome, 
gold, magnesium, in small percentages, 
and alumina in sufficient quantity to flux 
the ore when smelted in an electric fur- 
nace. This has been the only method of 
reducing the ore so far. An analysis of 
some of the carbide of titanium made from 
this ore is stated to show above seventy- 
five per cent of titanium, with small per- 
centages of cerium, uranium and some 
germanium. The carbide also shows con- 
siderable radioactivity ; hence the mineral 
in this mine is supposed to be of the 
character of the rare substance, euxenite. 

The ferro-metal made from this ore has 
been introduced into steel and subjected 
to severe tests for elastic limit and ten- 
sility, and has given results of a most 
astonishing character. It is suggested 
that the use of this ore in the manufac- 
ture of steel rails and car wheels would 
very largely eliminate breakages. The 
mineral introduced into the pigment in 
paint manufacture will also serve, it is 
said, to prevent the attachment of barna- 
cles to the bottoms of ships. 

Safety Test on the Bronx 

Curve. 

On Thursday, April 4, the New York 
Central & Hudson River Railroad made 
two experiments on the safety of the Bed- 
ford Park curve, where twenty-three per- 
sons lost their lives in a wreck last Feb- 
ruary. A train made up so as to be, as 
nearly as possible, a perfect model of the 
wrecked equipment was sent twice over the 
eurve. During the first test the train 
made the curve at a speed of forty-eight 
miles an hour. This is the speed at which 
Motorman Rogers testified he was moving 
when his train was derailed: two months 
ago. On the second test the controller 
was thrown around to the furthest point, 
and the fastest time made was sixty-two 
and one-half miles an hour, the train tak- 
ing the curve at fifty-six and one-half 
miles an hour. 

After the tests W. J. Wilgus, vice-presi- 
dent and general manager, stated that the 
trip had demonstrated that there was no 
fault with the equipment; that in every 
way it had been satisfactory to the experts 
and officials of the company. The result 
of the tests and the investigation showed 
not the slightest reason for charging the 
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wreck to the new type of motive power 
and equipment. 

Among those who participated were the 
following: W. C. Brown, senior vice- 
president of the New York Central; W. J. 
Wilgus, vice-president and general man- 
ager; G. W. Kittridge, chief engineer; 
A. T. Hardin, assistant general manager ; 
Azel Ames, assistant engineer; EK. B. 
Katte, chief engineer of electric traction ; 
B. E. McCoy, engineer; J. F. Deems, gen- 
eral superintendent of motive power; 
A. H. Harris, vice-president in charge of 
the legal department; Inspector Davis, 
A. J. Stahl, Chief Inspector Carr, F. E. 
Williamson, assistant superintendent of 
the Harlem division; 8. D. Ward and 
J. E. Rickey. Job E. Hedges, special 
counsel for the state railroad commis- 
sion in its investigation of the wreck; 
Charles R. Barnes, electrical expert for 
the commission, and J. S. Kennedy, sec- 
retary to the commission, were also on the 
train. H. B. Hunt represented the Amer- 
ican Locomotive Works, and W. E. Hoyt 
and W. B. Potter, chief engineer of the 
railroad department of the General Elec- 
tric Company, represented the manufac- 
turers. 
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Electrically Driven Paper 
Mill in Japan. 

Representatives of the Oji Paper Com- 
pany, of Tokio, Japan, have for some time 
been inspecting various electrical proper- 
ties in the United States with an eye to 
installing a modern electrically equipped 
paper mill in Japan. As a result of their 
investigations, orders have been placed in 
the United States for a very complete elec- 
trical and mechanical equipment amount- 
ing to over a million of dollars. 

The new Japanese paper mills, which 
will be operated by the electric drive, will 
include in addition to the motor equip- 
ment of the paper-making machinery, a 
new hydro-electric ‘plant, with a fifteen- 
mile transmission line and_ substation. 
The electrical equipment will be furnished 
by the General Electric Company. 

At the power station there will be in- 
stalled four water-wheel-driven, three- 
phase, 3,125-kilovolt-ampere units, gener- 
ating current at a potential of 3,450 volts, 
at a frequency of sixty cycles. Current 
for exciting the revolving fields of these 
generators will be furnished by the usual 
twin exciting units, consisting of two 150- 
kilowatt generators, driven respectively by 
an induction motor and a small water- 
wheel. Generator regulation will be ef- 
fected by a Tirrill regulator. 

Twelve water-cooled, step-up trans- 
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formers will be arranged in sets of three 
to raise the generator voltage for trans- 
mission. Each transformer will have a 
capacity of 1,050 kilowatts and the pri- 
mary voltages will be arranged with Y con- 
nections for either 46,000 volts, 45,000 
volts, or 44,000 volts. An eight-panel 
switchboard embodying the standard prac- 
tice of the General Electric Company will 
be installed in the main station. 

At the substation near the mill, twelve 
step-down transformers will be employed 
to reduce the transmitting potential to 
2,200 or 2,100 volts. The switchboard 
will be arranged to distribute power at 
the desired voltage directly to the motors. 

In the paper mill five 750-horse-power, 
2,000-volt induction motors will be used 
to drive the pulp grinders. These motors 
are known as form M, having an external 
resistance in the armature circuit and con- 
trollers to vary the speed. Each motor 
will have an extended shaft and will be 
so placed between two pulp grinders that 
both grinders can be driven directly with- 
out belting. 

Four beater machines are to be driven, 
each by a 350-horse-power induction 
motor operating at a potential of 2,000 
volts. A fifth will be driven by a 200- 
horse-power induction motor and all will 
be operated on the rope drive system. 

The Oji paper mill will be situated at 
Hokaido, on the seashore facing the 
Pacific. It will be an excellent example of 
modern engineering practice of which 
there are coming to be so many typical in- 
stallations in Japan. 
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LETTERS TO THE EDITOR. 


A Pioneer Electrical 
Engineer. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

Permit me to congratulate you on your 
quarter-century issue of March 9, 1907. 

As probably one of the oldest, if not 
the oldest, electrical engineers in this 
country in point of years of service, hav- 
ing been continuously engaged in elec- 
trical work since 1879, I have had the 
very great honor to have seen and been 
connected with all of the main points of 
electrical development in this country 
from their inception. 

Starting in 1879 with William E. Saw- 
yer, I made all of his experiments and 
constructed all of his lamps and appa- 
ratus and did all of his work until the 
time of his death. 

In this connection I notice in the ad- 
mirable article published in this issue on 
“Electric Lighting by Incandescence,” by 
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William J. Hammer, a statement which 
I desire to correct. 

It is stated in this article that “subse- 
quently Grove, Edison, Maxim, 
Sawyer, . . . Fox and others employed 
the incandescence of platinum by an elec- 
tric current in the production of light.” 
This statement with regard to Sawyer is 
not correct; he never used or made any 
experiments with platinum, always main- 
taining that it would never be success- 
fully or satisfactorily used for incandes- 
cent lighting. On the contrary, all of his 
energies were devoted to the working out 
and perfecting of the carbon lamp, and at 
the very time when Mr. Edison was bring- 
ing out his platinum lamp I had the 
pleasure to be making experiments in the 
carbonization of a great variety of sub- 
stances looking to their use as the light- 
giving portion of the incandescent lamp. 

I devised and made the Sawyer-Man 
incandescent lamp, using bamboo fila- 
ments made from ordinary fishing poles 
bought from Conroy in John street, and 
my processes of carbonization, flashing, 
mounting and exhausting remain prac- 
tically the same at the present time as 
they were in 1883-1884, with the excep- 
tion of minor improvements in details of 
operation and construction. 

I introduced the first successfully oper- 
ative enclosed alternating-current arc 
lamp; handled the first storage battery— 
the Faure—ever brought to this country, 
and afterward developed and made prac- 
tical the Julien battery; devised and put 
in operation the pair of electric fountains 
at the World’s Fair in Chicago, they being 
the first of their kind and size ever made; 
devised and worked out the electric search- 
light and built the largest one ever de- 
vised—it having a mirror five feet in 
diameter and a candle-power capacity of 
beam of 225,000,000 candle-power; was 
the first to suggest the practical applica- 
tion of unit motors to each machine, and 
made many improvements in systems of 
electric lighting, being the first to intro- 
duce into use on a large scale the metal 
conduits so largely in use to-day. 

During this time, among other matters 
of interest, I have had the pleasure of 
seeing your journal, the ELEcTRICAL Reg- 
view, steadily grow from its inception as 
a very small and indifferent publication 
in those days, to the present magnificent 
specimen of journalism, second to none 
in its make-up, subject-matter or general 
appearance, all due to the energy and de- 
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termination of yourself and the persistent 
following up and working out of a single 
idea and a single purpose. 

I congratulate you on the success you 
have achieved and wish you many years 
of further successful effort. 

E. R. Know igs, E. E. 

New York, March 18. 


La 
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Switchboard Engineering. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 

In the issue of the ELECTRICAL REVIEW 
for March 9, C. W. Stone’s discussion of 
switchboard engineering offers some ex- 
cellent suggestions and shows some famil- 
iarity with certain lines of switchboard 
practice. It would seem that along other 
lines he is not familiar with the best mod- 
ern practice. 

For direct-current switchboards the 
point is well taken that an ammeter 
should be provided for every machine. 
This offers a safer indication of the dis- 
tribution of load than would a single 
ammeter for.all machines, with a switch- 
ing device that may introduce errors due 
to contact resistance. Any unequal dis- 
tribution of load, or an overload on any 
machine, is also more likely to be noted 
if each machine has its own ammeter con- 
stantly in circuit. But it is absurd to re- 
quire that the shunt be near the ammeter, 
to avoid using larger ammeter leads. The 
writer has in mind a recent case in which 
the shunt was placed on the generator, 
and the ammeter forty feet distant on the 
switchboard. With this arrangement it 
was unnecessary to carry the main gener- 
ator leads to the switchboard, so that 
eighty feet of comparatively small am- 
meter leads were used where otherwise 
eighty feet of main generator leads would 
be required. The saving in expense and 
greater convenience in wiring are at once 
obvious. 

Mr. Stone’s aversion to power-factor 
meters is doubtless due to experience with 
an instrument in which there are circuits 
for one phase of current and three phases 
of electromotive force. There is a thor- 
oughly reliable power-factor meter on the 
market, having circuits for one phase of 
electromotive force and three phases of 
current. With this arrangement the un- 
balancing of the circuit is taken care of 
very satisfactorily. There can be no ques- 
tion that a reliable power-factor meter is 
more satisfactory for determining power 
factor than is an indicating wattmeter 
with a reversing switch, involving a math- 
ematical calculation and introducing lia- 
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bility to error due to variation of load be- 
tween the taking of watt and wattless 
readings. 

Frequency meters are not absolutely 
necessary in every installation; but there 
are many cases where they are of great 
importance, and in most cases a frequency 
meter could be used to advantage to im- 
prove the service. An example illustrat- 
ing the need of frequency meters is found 
in textile industries employing induction 
motors, where a very constant frequency 
is essential. Until governors of prime 
movers are more constant than are many 
at the present time, they can not be relied 
upon for constancy of speed under all the 
varying conditions of engine and load. 

It is difficult to understand why auto- - 
matic synchronizers are not desirable in 
practice as well as in theory. The writer 
can not at all see that it is unsafe to put 
entire reliance on a good automatic syn- 
chronizer. In synchronizing large ma- 
chines so much is at stake on account of 
the inexperience, fallibility or negligence 
of the operator that if the operation can 
be made purely mechanical it is of the 
greatest importance. There is an auto- 
matic synchronizer on the market, guaran- 
teed unconditionally in every particular 
by the manufacturer. Far from failing 
to give satisfaction, this synchronizer has 
done its own advertising and in every case 
in which it has been installed one or more 
additional’ synchronizers have been or- 
dered by the first purchaser or others in 
the same district. 

Reverse-current relays can be obtained 
for use on alternating-current circuits, 
and are most satisfactory in their opera- 
tion. They can be depended upon at all 
times to protect the circuit successfully, 
independent of whether voltage or power 
factor decreases. (See article in the Hlec- 
tric Journal for August, 1906.) 

As stated in Mr. Stone’s article, the 
switchboard must be as nearly fool-proof 
as possible. It would seem that auto- 
matic synchronizers, power-factor meters, 
frequency meters and reverse-current re- 
lays are among the most important instru- 
ments to make a switchboard fool-proof. 
If these instruments were in the early 
stages of their development, or if they 
had not been fully tested, conditions would 
be altogether different. But at the present 
day they must be recognized as important 
agents in protecting apparatus and im- 
proving electrical serviee. To disregard 
them is to go backward instead of for- 
ess in modern engineering. 


H. W. Brown. 
1141 South avenue, Wilkinsburg, Pa. 
March 26. 
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Glasgow’s Power Stations. 


HOUGH the course of events has 
T plainly proved that the city of 
Glasgow made a mistake when it 

went in for a municipal telephone service 
in competition with the already fully 
established system of the National Tele- 
phone Company, it can show an admirable 
record for its electric trolley undertaking 
and one nearly as good for its electric 
light and power supply. In tramways the 
city has undoubtedly done very well in- 








(By Our British Correspondent.) 


model even by critics who are hostile to 
most forms of municipal trading. 

It can not be said that the city was as 
enterprisingly dealt with in the matter of 
electric light and power service as in that 
of tramways. The beneficial results at- 
tending the adoption of a forward and 
enlightened policy at Edinburgh was, if 
we remember aright, one of the most pow- 
erful influences that stirred up the Glas- 
gow councillors, and led to a setting of 


and again, and in the end resolved upon 
separate power stations and different man- 
agement. Pinkston generating station 
was erected as a result, for the tramways 
supply, and for general electricity supply 
purposes several other stations were put 
down and have been extended as and when 
the demand has become pressing. A year 
or two ago, however, there came a day 
when so considerable a margin of surplus 
energy was available at Pinkston that the 
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Mar SHowrne LocaTion OF GENERATING AND SUBSTATIONS, GLASGOW, SCOTLAND. 


deed, and while it has been making good 
profits thereon, it has recognized the neces- 
sity for also making provision for the 
cost of track and rolling stock deprecia- 
tion and renewals. While many a smaller 
undertaking was dealing with its “profits” 
in such a manner as to suggest 4 belief 
that its track would last forever (how 
soon some of them found out their error !) 
Glasgow was making such liberal allow- 
ances for renewal charges that it has long 
been and is still frequently held up as a 


their house in something like order. Once 
fully awakened, a progressive policy was 
adopted, and it has been successfully fol- 
lowed for some years past. — 

There are few places in the world where 
there have been so many discussions re- 


‘garding the desirability or otherwise of 


keeping the electricity and tramway un- 
dertakings entirely separate. When the 
subject of combined lighting and traction 
systems was first being discussed in this 
country, Glasgow had its divisions again 


light and power committee, instead of 
adding to its plant to meet a growth of 
custom, took some of this superfluous en- 
ergy at a price. This was mutually con- 


‘venient, of course, but we believe that the 


Pinkston requirements are now so great 
that additional large generating sets are 
to be installed there. 

Glasgow has had fifteen years’ experi- 
ence of municipal electric light and power 
supply, for in 1892 it took over plants 
which had been operated on a small scale 
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by private parties for ten years. Perhaps 
it will be of historical interest if we show, 
as we are enabled to do by the courtesy 
of W. W. Lackie, the city electrical engi- 
neer, an illustration of one of the earliest 
types of machines used. It did service 
about twenty-five years ago, and was a 
one-and-one-half-kilowatt Crompton-Bur- 
gin dynamo that lit three arc lamps in the 
Glasgow General Post-Office. 

Ten years ago, after there had been, as 
we have indicated, but a moderate degree 
of development, regard had to be paid to 
the future possibilities of electric supply 
in the whole of the city, and after much 
deliberation sites for additional stations 
were obtained, and the result of the plans 
then made is to be seen on the accom- 
panying map, where are shown the posi- 
tions of the several stations as they exist 
to-day. 

At the present time the Port Dundas 
works, of about two-thirds are 
erected, supply current for the north side 
of the river, with the exception of a small 
portion in the East End, which takes its 
supply from the South Side station. 


which 


The St. Andrew’s Cross works supply 
the whole of the South Side and the smali 
northern part to which allusion has just 
The increased demand which 
arose a couple of years ago in the central 
and outlying districts made it necessary 
to lay down high-tension plant generating 
three-phase current at 6,500 volts for 
transmission to substations, of which there 
are three, where it is transformed by mo- 
tor-generators to direct current at 500 
volts for distribution. The erection of 
an extra substation in Springburn, to sup- 
ply the northeast district of the city, 
where large industrial works applied for 
power, had to be taken in hand a short 
time ago. 

Some particulars of the equipment of 
the stations will doubtless be of interest, 
and we will first refer to the larger, 
namely, Port Dundas. The original de- 
sign for this was for a central portion 
with two wings, the total capacity to be 
30,000 horse-power. ° So far, however, 
only the central portion and the left wing 
have been completed, and the plant capa:- 
ity of these is, thanks to the introduction 
of a turbine plant, 33,500 horse-power, 
and when all the buildings are erected 
there will be room, according to present 
turbine practice, for probably more than 
60,000-horse-power plant capacity ! 

Fuel for this station is conveyed from 
barges on the canal by means of a Tem- 
perley transporter, either to tanks over 
the boilers for immediate use, or to the 


been made. 
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storage bunkers. The weight is regis- 
tered before the coal falls through the 
chutes to the boilers. The ashes are con- 
veyed underground by a conveyer to an 
overhead tank at the end of a boiler house, 
from which they are dropped into carts 
for removal. The boiler house has a com- 





ONE-AND-ONE-HALF CrOMPTON-BURGIN Dy- 
NAMO USED FoR LIGHTING OF THREE ARC 
LAMPS IN THE GENERAL Post- OFFICE, 
Guiascow, ABouT TWENTY-FIVE YEARS AGO. 


plete installation of coal and ash con- 
veyers of the gravity bucket type, capable 
of handling forty tons of coal per hour. 
Green’s economizers and induced draft 
fans are installed. 


There are ten Babcock & Wilcox water- 
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same type, with a grate area of 100 square 
feet, a heating surface of 6,150 square 
feet and a steaming capacity of 24,000 
pounds of steam per hour at 200 pounds 
per square inch. Four others have been 
recently added to these. All of the boilers 
are fitted with superheaters to give 150 
degrees of superheat. There are several 
steam-driven feed pumps to deliver 4,000 
gallons of water per hour and two elec- 
trically driven to deliver 6,000 gallons. 
The engine room equipment consists «f 


the following: Two 400-horse-power 
Mirrlees-Watson steam engines, with 


Crompton generators running at a speed 
of 375 revolutions per minute; one 750- 


- horse-power Ball & Wood engine, coupled 


direct to two Walker dynamos, 250 volts; 
900-horse-power marine engine, 
Schuckert dynamo; two 
1,100-horse-power Belliss steam engines, 


one 
coupled to a 


driving British Thomson-Houston gener- 
ators at 250 revolutions; the dynamos of 
these two sets, although purchased as con- 
tinuous-current machines, are now fitted 
with slip-rings to give three-phase cur- 
rent, which in turn is transformed up to 
6,500 volts by means of static transform- 


ers; one 1,100-horse-power Willans- 








ONE OF THE GLASGOW TURBINES, WITH ToP oF CAsING TURNED BAcK UPon HINGES. 


tube boilers, each having a grate area of 
seventy-five square feet and a heating sur- 
face of 4,020 square feet, and rated steam- 
ing capacity of 15,000 pounds of steam 
per hour at 200 pounds per square inch. 
There are further four larger ones of the 


Crompton set; two 2,400-horse-power 
Willans-Westinghouse sets, speed 180 
revolutions; two 4,500-horse-power Wil- 
lans-Dick-Kerr turbo-alternators (speed, 
750 revolutions), generating three-phase 
current at 6,500 volts, twenty-five cycles 
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per second, for distribution to substations ; 
one Bruce-Peebles 250-volt balancer, and 
two boosters for battery charging. 

Each of the steam sets has its own sur- 
face condensers, circulating pump and 
Edwards air-pumps. Condensing water 
is drawn from a canal running alongside 
the works. 

There are two storage battery compart- 
ments, each containing 160 cells (1,200 
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chinery already installed, 5,800 horse- 
power represents steam-engine driven sets, 
and there are now also two turbo-alter- 
nators of 4,500 horse-power each. 

The boiler plant consists of ten Bab- 
cock & Wilcox water-tube boilers, each 
having a grate area of seventy-five square 
feet and a heating surface of 4,020 square 
feet, and being. capable of evaporating 
15,000 pounds of steam per hour. Five 
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The engine house equipment comprises 
a 7%00-horse-power Alley & Maclellan 
steam engine coupled to two 250-kilowatt, 
250-volt, continuous-current generators 
supplied by the British Electric Plant 
Company ; also some 400-horse-power Bel- 
liss engines and Crompton generators run- 
ning at 375 revolutions per minute; two 
1,100 -horse-power Willans engines with 
Crompton generators running at 230 revo- 





VIEW oF ONE OF THE 1,500 KiLtowatr WILLANS-SIEMENS DrRECT-CURRENT TURBINE SETS INSTALLED AT ST. ANDREW’s CROS8S 


ampere-hours), mounted on steel stands, 
lead-covered and supported on insulators. 
The boxes are of lead throughout and are 
mounted on glass slabs. The regulating 
switch, which was specially made to Mr. 
Lackie’s own specification, is controlled 
- from the engine room, so that the number 
of cells connected to the mains can be 
varied direct as required. 

The St. Andrew’s Cross generating sta- 
tion was designed to contain a plant of 
15,000-horse-power capacity. Of the ma- 
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steam feed pumps installed are each capa- 
ble of delivering 4,000 gallons of water 
per hour. Coal is brought into the works 
by rail and the trucks are elevated to the 
coal bunkers above the boiler house by 
means of an electrically driven “screw” 
elevator. The trucks are then run along 
the top of the coal bunkers and the empty 
trucks are lowered by a second elevator. 
The fuel falls from the overhead bunkers 
through weighing machines to the chain 
grate stokers. 


lutions; a 1,100-horse-power Willans- 
Schuckert set running at similar speed; 
while there is also a 2,400-horse-power 
Willans-Siemens turbo-generator, consist- 
ing of a turbine and two 7%50-kilowatt 
continuous-current machines in tandem, 
generating 500-volt current, and running 
at 1,500 revolutions. To these we may 
now add the 3,000-kilowatt Willans-Dick- 
Kerr three-phase sets, to which further 
reference is made later. 

These plants at St. Andrew’s Cross all 
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have condensers attached to them similar 
to those in the Port Dundas station. The 
cooling water is obfained from three coo!- 
ing towers erected over the water tanks, 
which form part of the roof of the boiler 
house. There is a battery here of a capac- 
ity of 1,000 amperes, 560 volts, for two 
hours, and it is charged and dischargd 
through hand-regulated boosters. 

There is a third and small generating 
station at Kelvinside serving a small resi- 
dential portion of the city. It has Bab- 
cock & Wilcox boilers and three Willan:- 
Bruce-Peebles 350-horse-power sets (speed 
375 revolutions), whose dynamos are sin- 
gle-field, double-commutator, 250-volt ma- 
chines. 

Before referring to the substations a 
few particulars may be given of the large 
turbo-alternators recently erected or now 
erecting. For the two stations there are 
in all five 3,000-kilowatt sets, all generat- 
ing a three-phase, 6,700-volt current, and 
running at a speed of 750 revolutions. 
Four of them have Dick-Kerr alternators, 
and one is a Westinghouse. All have tur- 
bines of the Willans-Parsons type, in 
which the method of blading differs ma- 
terially from that adopted in other makes 
of the Parsons single, parallel-flow type 
of turbine. The blades are built up in 
segments (usually half rings), which are 
then assembled upon the shaft and 
in the casing (Willans & Robinson and 
Sankey’s patent). The ends of the 
blades, instead of projecting indepen- 
dently, are riveted into, and protected by, 
a ring or shrouding of channel sect.on. 
A modified arrangement of: balance pis- 
tons enables a shorter and more compact 
turbine to be produced. It reduces the 
size of the casing at the high-pressure 
end. An ordinary centrifugal governor 
of unusual power is employed, and it is 
said to have shown very satisfactory re- 
sults by direct action on the throttle valve, 
rendering it unnecessary to have recourse 
to relay arrangements. The rotor is a 
hollow steel forging, into which the end 
shafts are shrunk, the latter being also 
bolted up against radial faces. 

Turbines of this type are being put 
down in quite a large number of British 
power stations, they having specially ap- 
pealed to station designers and engineers 
by reason of the patent blading. Crushed 
as Messrs. Willans & Robinson have been 
for several years by the changing over 
from steam engines to turbines, it seems 
that the salvation of their undertaking is 
being well worked out by turbines of the 
type we illustrate. 

In the various substations induction- 
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motor generators are employed through- 
out, 6,500 volts being applied direct to 
the stator of the motor, and the gener- 
ators give direct current at 250 and 500 
volts. Direct current only is distributed 
to the user. Waterloo substaticn, with its 
additions, will have six 500-kilowatt and 
six 1,000-kilowatt motor-generators. Some 
of them consist of two 250-volt, 250-kilo- 
watt, direct-current dynamos coupled to 
a 500-kilowatt induction motor with squir- 
rel-cage rotor; these can only be started 
up from the direct-current side. Other 
motor-generators consist of squirrel-cage 
motors coupled to 500-volt direct-current 
dynamos, which have to be started up in 
the same manner. One of the motor- 
generator sets in this Waterloo substation 
has a wound rotor on the induction motor, 
and is fitted with three slip-rings and 
water-starting resistance, in order to en- 
sure the starting up of the station if direct 
current should not be available. Tap- 
pings are also taken off the direct-current 
windings and led through slip-rings and 
choke-coils, so as to give a connection to 
the middle wire of the three-wire system. 
For the following brief details of the 
switch gear, as well as for a good deal of 
the other material contained in this arti- 
cle, the writer is indebted to W. W. Lackie, 
the engineer to the undertaking : 
Low-Tension Switch Gear—The ar- 
rangement of this consists of two reverse- 
current circuit-breakers, one at each pole, 
the necessary ammeter and a four-way 
selector switch on each pole, by means of 
which the machines can be connected to 
any one of four bus-bars. The direct- 
current feeder panels contain four selector 
switches for the four bus-bars for each 
feeder, a recording ampere and voltmeter 
combined on each pole of each feeder, the 
record obtained being the current given 
out or coming in on the feeder and the 
potential at the feeding point. A switch 
and fuse on each feeder is also provided. 
Extra High-Tension Switchboard in 
Generating Stations—The switchboard is 
of the remote control type. The board 
consists of two portions, namely, the oper- 
ating panel and the high-tension compart- 
ment. The operating panels are located 
in the engine room, and from them the 
high-tension switch gear is either elec- 
trically or mechanically controlled. The 


.bus-bars are in duplicate and joined at the 


two ends by inter-connected switches. Se- 
lector switches are provided, so that any 
generator or any feeder can be worked on 
either bus-bar. The instruments are 
worked by low-pressure supply from cur- 
rent and pressure transformers in the dis- 
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tant high-tension compartment. The re- 
lays on the feeder panels are of the over- 
load time-limit type, and those on the gen- 
erator panels of the reverse-current type 
without time-limit attachment. 

Substation Switch Gear—The arrange- 
ment of the direct-current switch gear in 
the substations is similar to that in the 
generating stations, with the difference 
that only two bus-bars are necessary. 

High-Tension Substations Switch Gear 
—KEach feeder is connected through an oil- 
break mechanically operated switch to the — 
bus-bars, the machine being connected 
also through an oil-break mechanically 
operated switch to the bus-bars. The mo- 
tor switches in the substations are fitted 
with overload trip-coils. The bus-bars are 
divided up by means of section switches, 
which are open when the station is in nor- 
mal running order. These section switches 
are arranged so that one feeder supplies 
one machine, if it is a 1,000-kilowatt ma- 
chine, or two if they are 500-kilowatt. 

In regard to the mains, these consist 
of triple-concentric feeders and distrib- 
utors, most of the earlier laid cables being 
lead-sheathed, but this type of main has 
been abandoned in favor of vulcanized 
bitumen sheathed. 

A word should be given regarding the 
street lighting. Nearly all of the 826 arc 
lamps are lighted and extinguished by 
automatic starters, whose success has been 
such that thejr application to all circuits 
has recently been proceeding. In this 
method of operation the current is 
switched on at the electricity station or 
other suitable point, to an electro-magnet 
of the starting switch in the street, and 
by the use of the automatic starter every 
series of eleven lamps is lighted with a 
half-a-minute interval between. 

In regard to the output of the entire 
Glasgow stations, this for the last complete 
year was, roughly, twenty-six millions of 


Board of Trade units, including one and 
one-half millions obtained from Pinkston 
tramway power station and sold to con- 
sumers. There are 13,700 consumers. 


A. EL. B. 
London, March 30. 
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Electric Railways in 
Bohemia. 

United States Consul U. J. Ledoux, at 
Prague, reports that returns for the elec- 
tric railways of Bohemia for the year 
1906 show a considerable increase in traf- 
fic. The total number of passengers car- 
ried was about 40,000,000. In Prague 
alone it was nearly 28,000,000, an in-— 
crease of nearly 4,000,009 over the pre- 
vious year. 
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The Influence of the Under- 
writers’ Rules on Elec- 
trical Development. 

At the meeting of the New York Elec- 
trical Society, March 27, Dr. C. J. H. 
Woodbury delivered an address entitled, 
“The Influence of the Underwriters’ 
Rules on Electrical Development,” analyz- 
ing the relation of electricity to the fire 
hazards. This address, slightly abridged, 

was as follows: 

The commercial introduction of arc 
lamps for interior lighting was accom- 
panied by many fires, and their peculiarity 
of origin gave rise to apprehensions 
which tended to restrict the use of elec- 
tricity for street lighting, until a mill 
insurance company, whose patrons desired 
to use this method of illumination, made 
experiments on the subject in 1881 in co- 
operation with the leading manufacturers 
of lighting apparatus. As a result of 
these investigations a set of rules was pre- 
pared, which received the approval of all 
interested parties, as establishing methods 
for the prevention of the occurrence of 
such fires resulting from the use of elec- 
tricity for illumination by are lights. 

The preventable nature of such fires 
was fully set forth at the time in a manner 
which established public confidence in the 
safety of electrical illumination, while its 
advantages were so self-evident as to 
create a natural demand for its introduc- 
tion. The scope of these pioneer rules 
was limited to the small isolated plants 
installed in mills with the crude line of 
supplies extant at the time, and they were 
extended from time to time to keep pace 
with the growing state of the art of elec- 
trical illumination, and later the con- 
- veyance of power. Subsequent experience 
required that they should be applied to the 
signaling systems, not from any initial 
hazards, but solely on account of the ex- 
posure of such lines to foreign currents. 
Thus it will be seen that these rules now 
take within their scope all of the com- 
mercial applications of electricity, except- 
ing perhaps those of industrial chemistry. 

Throughout the whole of this work, 
from its beginning, those engaged in the 
design, manufacture and operation of elec- 
trical plants gave of their skill and ex- 
perience in cooperation with the special- 
ists in the service of the underwriters, 
because it was apparent from the first 
‘that a single body of rules emanating 
from a responsible source would be an 
advantage in concentrating that standard- 
ization of methods which would accrue 
to the benefit of all. 

The function of all these applications 
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of electricity is to provide constant serv- 
ice, for in its ability to overcome impedi- 
ments of time and distance by rapidity of 
communication, lengthening the natural 
day, or bridging the gap between the 
prime mover and the machine, its purpose 
is impaired by any interruption of -con- 
tinuous operation. The property loss by 
a fire which would disable the plant may 
be a detail of the greater injury from loss 
of service. Its contracts with its patrons 
are inexorable and must not be tainted 
with negligence. In this purpose of fur- 
nishing constant service the administra- 
tive ability and the technical skill of the 
various electrical interests have concen- 
trated themselves with results which have 
proven the effort. The conditions of a 
new industry crowded by the demands of 
customers for its product were inevitably 
like those of the pioneer on arable soil. 
The progress must be made, not perhaps 
alter the manner of those methods which 
yeare of experience and abundant capital 
would have chosen, but progress must be 
made. 

The underwriters’ rules have served as 
a standard for electrical industries, for, 
passing by details, it holds a place where 
the varied electrical interests can meet on 
a common ground for a purpose in which 
questions of fire hazard may be subservient 
to that of the arbitrary condition of pro- 
viding continuous service to their patrons. 
The necessity of a standard was so ap- 
parent that from time to time many sets 
of rules were issued by local organiza- 
tions, municipal boards, commercial 
bodies, manufacturing companies, insur- 
ance associations, technical societies and 
an organization of salesmen. One insur- 
ance president offered comfort to an elec- 
tric manufacturing company by an ill- 
advised letter to the effect that electrical 
lighting apparatus could not cause a fire 
if arrangements were made by corks or 
their equivalent, so that the lower carbons 
could not drop out. 

These differences became so annoying 
that at a meeting of the National Electric 
Light Association, held at Cleveland 
February 20, 1895, the initiative for a 
unification of the rules was undertaken 
by that body, and arrangements made for 
a conference of all electrical interests for 
the purpose of drawing a code which 
should efficiently serve all interests. After 
a thorough canvass of the subject and ex- 
tensive preparation, this national confer- 
ence on standard electrical rules met in 
New York March 18, 1896, and devoted 
several days in consideration of the sub- 
ject. 
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The vast mass of material was referre1 
to a committee who gave months of toil 
to the subject, and their labors resulted in 
the national electrical code which was 
formally accepted by the various nationil 
organizations comprising the active mem- 
bership of the conference, including the 
National Board of Fire Underwriters, 
who adopted it as the code of 1897. 

The electrical committee of the Under- 
writers’ National Electric Association has 
continued in charge of the code, making 
amendments and additions as the chang- 
ing conditions of the problem required, 
always tending toward enlargement until 
the edition of 1905 is three times as large 
as the original, in which probably few 
paragraphs escaped amendment. 

While the commercial statistics of the 
fire loss are accurate, the facts relating to 
the physical conditions of the origin of 
fires are proverbially inexact, and in the 
generality of instances are based upon 
presumptions owing to the destruction by 
the fire of the evidence of its own origin. 
While accidents and palpable deviations 
from the essentials of the code cause fires 
of electrical origin, and it is not feasible 
to apply the logic of figures with certainty 
as to the final result; yet with far more 
precision it may be claimed that the con- 
tribution of safety furnished by the code 
reaches an enormous although unrecorded 
amount which has been saved from de- 
struction. 

If the uses of electricity may be in no 
absolute sense different from other ap- 
plications of energy it also has its recom- 
pense in the safeguards which it exerts 
through fire alarms of various types. 
These two conditions met in an instance 
where an electric light wire crossed with 
an unprotected automatic fire alarm wire, 
and the foreign current set a fire for 
which the automatic apparatus gave the 
alarm. 

We owe to the enterprise of a board of 
aldermen of Boston the advantage of 
the electric fire alarm, for the city bought 
a license under the patents of Channing 
and Farmer in such a manner that it 
technically came into the position of a 
promoter which would arouse the ire of 
a modern civic reform organization, al- 
though the transaction was an honorable 
one and the results proved to be for the 
interests of the city, and established the 
practical value of the fire alarm, and made 
the way for its introduction in cities 
throughout the civilized world. 

The earliest application of the tele- 
phone in connection with a switchboard 
was made at Bridgeport, Ct., in June, 
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1878, where in the emulation of various 
fire companies to arrive first at fires, the 
men of company No. 5, which was next 
to the telephone office told the telephone 
operator to request his twenty-one patrons 
to give the information over the telephone 
of any fire and to report at the engine 
This engine was not only the first 
at several fires, but in some mysterious 
manner was frequently on its way before 
the alarm struck. 


house. 


This reached a climax on the occasion 
of a smal] fire in a dwelling, which the 
fire company attended with muffled bell 
in response to a telephone message, and no 
On their return the 
engine was driven by the house of a rival 


fire alarm was pulled. 


company with bell ringing, and when the 
men rushed out with inquiries they were 
told that the fire had been extinguished. 
After this occurrence the chief of the fire 
department gave orders that the com- 
panies should not respond to a fire alarm 
over a telephone, but the insurance agents 
of the city appealed to the city council, 
who ordered that all fire-engine houses 


should be equipped with telephones. Fol- 
lowing this precedent, engine houses 


throughout the country are equipped with 
telephones, and in many cities they are 
bridged together in groups so that simul- 
taneous information may be given in this 
manner to a number of engine houses, in 
a manner comparable to telephoning to all 
the subscribers on a party line. 

While it may be trite to make the re- 
minder that every telephone is a fire 
alarm, and in many towns is the only fire 
alarm, yet some of its miscellaneous ap- 
plications in this service may not be as 
publicly known. While statistics bearing 
upon the destruction of buildings and 
their contents receive suitable publicity 
yet the injuries by fire to standing timber 
may not be so widely promulgated on ac- 
count of the fact that such property is 
not insured. 


The forestry bureau states that this de- . 


struction amounts to ten per cent of the 
value of the normal yield of lumber, and 
to this should be added the further loss 
caused by the impairment of the young 
growth by such forest fires. The govern- 
ment forest preserves in the West are 
equipped with telephone lines and the 
forest rangers have portable telephones, 
and when attack fires with 
greater efficiency, as they know that all 
available reinforcements are on the way. 

Private enterprise in the lumbering re- 
gions at the Northeast keep observers on 
high mountains, and from their point of 
vantage, information of forest fires is tele- 


alone can 
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phoned to towns or to lumber camps, 
where help can be obtained. Special tele- 
phone circuits with portable telephones 
are used in connection with hydrant sys- 
tems fed by direct pumping. 

English fire brigades have special tele- 
phones in the helmets of the men, who are 
thus able to communicate through portable 
wires from a building to their officers. 

In considering any phase of applied 
electricity one can not credit too highly 
the work of pioneer inventors groping 
their way to the light of their own genius 
to the achievement of such useful results ; 
but remembrance should be given to these 
captains of industry who were essential to 
the realization of these applications, by 
exercising the faith that was in themselves 
to obtain the confidence of investors, and 
to their executive ability in faithfully ad- 
ministering the trusts placed in their 
hands. 

The following members were elected: 
L. A. Coleman, Herbert A. Wagner, Wm. 
Flannery, Eugene Lentilhon, Duncan C. 
Hooker, Walter P. Grossmann, Frank L. 
Kulow, Dr. Wm. Benham Snow, A. Sid- 
ney Reynolds, Jr., J. B. Sutfin, Edwin 
S. Worden, Chas. H. Carter, Frederic V. 
Clark, R. L. Harter, Walter Caccia, 
Furman B. Brown, Thos. Leonard, Joseph 
Dieguardi, Jr., R. E. Butler, Leonard 
Day, Nathan H. Mull, H. N. Latey, 
Joseph C. Hays, J. J. Sinclair, F. I. 
Townsend, H. A. Pratt, Leon Goldsmitts, 
G. H. Wildman, Clarence C. Bowden, 
Charles 8. Powell, W. C. Webster, George 


Oliver Smith, Edward L. Haines, George 
Ford, Max Scharaga, Melville S. Flinn, 
A. O. Danzel, J. W. Kirkland, Dr. Morris 


W. Brinkmann, Wm. F. Shellworth, 
Harry F. Barnes, Herbert G. Greene, 
Graham B. Grosvenor, Harry H. Russell, 
Wm. J. Clark, Henry L. Doherty, Nathan 
C. Solomon, Walter D. Potosky, Dr. F. 
A. C. Perrine, I. L. Moloon, Bradford H. 
Locke. 
—_—_——_-@—o—_———_. 
The Baudot Telegraph System 
in India. 

A brief description has been given by 
E. T. Williams of the Baudot telegraph 
system, as recently introduced into India. 
The system makes use of a set of appa- 
ratus for the terminal station consisting 
of a distributor and a keyboard and re- 
ceiver operator. In_ the 
double set are two keyboards 
and This arrangement 


each 
there 
receivers. 


for 


two 


permits of two messages over one wire, 
either in the same or opposite direc- 
tions, being signaled. Quadruple and sex- 
tuple sets may be used. The messages, 
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as received, are printed in Roman capitals 
and figures on a paper tape, which is then 
gummed to ordinary telegraph forms. The 
sending is done by means of a small key- 
board fitted with five piano keys, the let- 
ters being formed by pressing down com- 
binations of these. Thirty-one combina- 
tions are used, two being for letter and 
figure changing of the printing wheel. 
The distributor in the double set has three 
pairs of wire brushes constantly revolving 
over a bronze plate divided into sections, 
and the line is alternately switched on to 
each operator’s keyboard, of which he re- 
ceives warning by a click in a telephone 
receiver. At this instant he makes his 
combination of keys, and a third of a 
second later the line is given up to his 
fellow-operator. The speed of the dis- 
tributor brushes is generally 180 revolu- 
tions per minute. This permits of thirty- 
six five-letter words per minute, or a net 
speed of twenty-nine words per minute on 
each arm. 
driving the receiving apparatus slightly 
faster than the sending apparatus. Once 
every revolution a correcting current is 


Synchronism is maintained by 


sent over the line, which retards the re- 
ceiver until it comes into exact synchron- 
ism. Each apparatus is driven by clock- 
work, which is wound automatically by a 
motor. The apparatus was first installed 
on a line between Calcutta and Allaha- 
bad, a distance of 565 miles, the line being 
of iron wire. There was no difficulty 
from the first. A second installation was 
then made at Simla, 1,240 miles from 
Calcutta, a translation set being fitted up 
at Allahabad, which is 675 miles from 
Simla. The translation set gave good 
service, but it was found that a copper 
wire either of 200 or 300 pounds per mile 
was much better than the iron wire, which 
weighed 600 pounds per mile. There was 
no difficulty in maintaining synchronisn 
over this long line. Another system has 
been put in service between Madras and 
Bombay, 795 miles. This works well dur- 
ing all weathers, even when the insulation 
is too low for the Morse system to be used. 
The introduction of this system in India 
is said not only to increase the efficiency 
of the existing lines, but to obviate the 
necessity for erecting new lines on routes 
where the Morse system has almost 
reached its full capacity. On the line be- 
tween Bombay and Calcutta it is not un- 
usual to send 120 messages per hour. On 
one occasion the average number of me3- 
sages per hour for seven hours was 137.— 
Abstracted from the Electrician (Lon- 
don), March 22. 

















April 18, 1907 
THE ELECTRIC POWER INSTALLATION 
AT GRANGESBERG IRON MINES, 
SWEDEN.’ 


BY G. RALPH. 


The Grangesberg iron mines belong to 
the largest iron mining company in 
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as the vein is worked out and new cross- 
roads are required to meet it at lower 
levels, till a final depth of about 1,800 
feet is reached. 

The power station is situated at a 
waterfall about eighteen miles away, and 
three-phase current is transmitted to the 
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Fig. 1.—E.LrEcrrRIcALLY DRIVEN WINDING MACHINE, GRANGESBERG [RON ‘MINES, SWEDEN. 


Sweden, and is situated some 200 miles 
northwest of Stockholm. The body of 
iron ore outcrops on the hillside and dips 
at a steep angle. Many thousands of tons 
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mine at 8,500 volts pressure by an over- 
head line. The high-tension current is 
transformed down to 430 volts at the 
mine substation. A synchronous motor 





Fie. 2.—DIAGRAM OF CONTROLLER, ELECTRICALLY DRIVEN WINDING MACHINE, GRANGES- 
BERG IRON MINES, SWEDEN. 


of ore have been obtained from the surface 
workings, which have now reached a depth 
of over 300 feet, and look like a large 
quarry. Shafts have now -been sunk at 
the foot of the hill to a depth of about 
600 feet, and will be increased gradually 





1Condensed from a paper read before the Newcastle 
section of the Institution of Electrical Engineers of 
Great Britain, February 4. 


coupled to a direct-current generator is 
installed to provide continuous-current 
supply for the winding engine. This set 
is of about 400 horse-power, and the rea- 
son stated for the employment of a motor- 
generator instead of a rotary converter is 
that the comparatively high periodicity of 
seventy is used. Also, the over-excited 
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synchronous motor is said to improve the 
power-factor somewhat. This motor-gen- 
erator runs continuously, charging a bat- 
tery of 243 Tudor cells having a capacity 
of 600 ampere-hours at a high discharge 
rate. The battery is divided into three 
sections, arrangements being made to 
charge two sections only at a time. The 
battery operates in parallel with the 
motor-generator when winding is in prog- 
ress, there being a few series turns on 
the field-magnet coils of the latter, 
through which the battery current passes 
when discharging, acting in opposition to 
the shunt winding, and thus lowering the 
voltage of the generator somewhat, and 
allowing the battery to do its share of 
the work during times of heavy demands 
for power. 

The winding machinery is the most in- 
teresting part of the installation. As 
will be seen from the accompanying illus- 
tration (Fig. 1), the winding drums are 
of the tapering spiral type, frequently 
used to compensate for the weight of the 
ropes and to facilitate acceleration. The 
large castings seen between the two drums 
form a friction clutch, which provides a 
means of adjustment between the two if 
necessary at any time, due to stretching 
of the ropes, ete. The exact adjustment 
is necessary, as the entire operation of 
loading and discharging the ore from the 
buckets or skips is quite automatic. At 
the shaft bottom, the tubs are tilted by 
a hydraulic lifting jack, and discharge 
their contents into a shoot or hopper. 
The door or shutter at the lower end of 
this hopper is opened and closed by hy- 
draulic power also, and the cage buckets 
are filled from here, one man only being 
required to operate and signal to the 
winding-engine man at the surface. On 
arriving at the pit-head gear, the bucket 
is automatically tipped by curved guides, 
and the contents shot out on to a screen. 
The smaller pieces fall through the screen 
and are delivered onto traveling belts, 
where the material is sorted by men in 
the usual way. The large blocks of stone 
and ore pass over the screen and fall into 
a Gate’s crusher, driven by a 200-horse- 
power induction motor. This crusher 
weighs over eighty tons, and can treat 
200 tons per hour. After passing through 
the crusher the material is delivered to 
the traveling sorting belts. All the small 
material passes along other conveyer belts 
to a magnetic separator, which is cap- 
able of treating about 600 tons of stuff 
in an eight-hour shift. The separator 
is about two feet six inches in diameter 
by three feet wide. The sorted ore of 
all grades finally passes by conveyers into 
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hoppers situated immediately above sev- 
eral railway tracks, and the railway 
wagons are loaded direct from these five 
hoppers, each of which is large enough 
to hold 150 tons. The traveling and sort- 
ing belts are driven by induction motors, 
as is practically all other machinery at 
the pit-head. The work in the mine, the 
hewing and blasting, goes on continuously, 
three shifts of men being employed, each 
shift working eight hours. Winding, how- 
ever, and surface work is only in progress 
during one shift of eight hours, the ma- 
chinery being capable of raising the whole 
amount of ore won in this length of time. 
The daily output is at present about 1,200 
tons. The company has powers to mine 
400,000 tons per annum. 

As shown by the illustration in Fig. 1 
there is a motor at the outer end of each 
winding drum, the armatures being 


mounted direct upon the drum shafts with’ 


no outer bearing. Each motor is a six- 
teen-pole machine, designed for an output 
of 500 British horse-power at a speed of 
thirty-eight revolutions per minute. The 
two motors weigh forty-five tons. The 
armatures are eight feet in diameter, com- 
mutators six feet in diameter, with 1,248 
sections. The field magnets are com- 
pound wound, the ratio of shunt ampere- 
turns to series ampere-turns being three 
to two at normal full load and nine to 
eleven at starting. The current density 
in the armature conductors is extremely 
high, reaching 10,000 amperes per square 
inch section at starting. At the present 
time, now that winding is dene from a 
comparatively shallow shaft, the two ma- 
chines are coupled in series, giving a 
speed of only nineteen revolutions per 
minute. They will be coupled in parallel 
and the speed doubled when the shaft is 
deepened. The controlling apparatus, 
which is shown in Fig. 2, is extremely 
simple to manipulate, and seems to be 
well thought out and designed, and oper- 
ates in a most perfect manner. The whole 
of the operations are controlled by one 
lever. This lever works in the inverted 
U-shaped slot in a steel plate, shown in 
the illustration with cross-sectional lining. 
The lever is shown in the “off” position. 
The direction of rotation of the motors 
and winding drums depends upon which 
side of the slot the lever is pushed for- 


ward in. The movement of the lever from 


the “off” position into the short tail-slot. 


puts on the brake gear. The circuit is 
always made and broken on two single- 
pole circuit-breakers fitted with magnetic 
blow-outs. 

The rheostat for inserting and cutting 
out resistance in the armature circuits con- 
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sists of a large commutator (shown in the 
top right-hand corner in Fig. 2). This com- 
mutator is mounted with the segments 
vertical in a fixed position ; an arm carry- 
ing carbon brushes mounted on a vertical 
axis is moved round the commutator by 
means of a rack and pinion, and in rotat- 
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ing cuts out the resistance gradually seg- 
ment by segment. The resistance consists 
of cast-iron V-shaped strips bolted be- 
tween the commutator arms, and easily 
removable should a burn out occur. The 
rack, which gears with the pinion keyed 
on the movable brush arm, is operated 
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by air pressure, the air cylinder being 
shown on the right-hand side of the cir- 
cuit-breakers below the commutator. . A 
vacuum dash-pot cylinder, not shown in 
the illustration, is fixed in tandem with 
the pressure cylinder, and controls the 
rate of movement of the piston, and pro- 
vides an easy means of adjustment of the 
length of time which it is desired to 
elapse for the cutting out of the re- 
sistance. 

The method of operation is as follows: 
Forward movement of the lever in either 
slot causes the lever to catch against a 
trigger which opens a valve and admits 
compressed air to a cylinder, which forces 
the two circuit-breakers on that side to 
the “on” position, thus closing the main 
circuit. Air pressure is also admitted to 
the cylinder which operates the rheostat 
arm by means of a double-piston valve, 
which is linked up to the starting lever, 
and shown in the illustration. The rack 
is then pulled downwards with a slow 
uniform motion, and the resistance grad- 
ually cut out of the armature circuit. In 
stopping, the lever on its return movement 
trips the lower trigger in the slot, and 
mechanically knocks off the hold-on 
catches of the two circuit-breakers, thus 
breaking the circuit. It also first moves 
the bell-crank lever connected to the valve 
rod of the pressure cylinder and admits 
the compressed air to the bottom end of 
the cylinder, which then returns the mov- 
ing arm of the rheostat quickly to the 
starting position, inserting all the resist- 
ance in the armature circuit. 

It will be observed that there is other 
gearing in connection with this air-press- 
ure cylinder, the action of which is as 
follows: There is a toothed quadrant also 
gearing with another pinion on the rheo- 
stat arm. This quadrant is connected by 
a rod to the connecting rod between the 
starting lever and the bell-crank lever 
which operates the valve. As the rheostat 
arm rotates, the quadrant is moved in a 
downward direction, which pushes the 
connecting link closer to the fulcrum of 
the bell-crank lever, which is slotted for 
this purpose. Having moved the connect- 
ing rod closer to the centre, it is evident 
that a small backward movement of the 
starting lever will not only move the valve 
to the “off” position, but will open the 
valve to admit air pressure to the bottom 
side of the piston. In this way the en- 
gineman can control the speed of winding 
when approaching the end of each wind, 
as he can insert as much resistance as re- 
quired in the armature circuit Having 
moved the starting lever to the “off” posi- 
tion, the operator can jam on the brakes 
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by pulling it back into the tail-slot, which 
opens a valve to admit compressed air to 
the brake cylinders. Should anything fail 
in this valve gear, a treadle is provided 
in connection with another valve and air- 
pressure supply. There are also emergency 
hand and foot brakes should the com- 
pressed-air supply fail. In addition to 
this, should he overwind from any cause, 
the brakes are put on automatically by 
the winding drums themselves tripping a 
heavy weighted lever. A device has also 
been arranged for short-circuiting the 
armatures and series windings on them- 
selves to give braking effect, but this may 
not be installed at present. 

The air pressure referred to is supplied 
by a compressor, driven by an induction 
motor in the winding-engine house. The 
compressor is of great size, and supplies 
compressed air for rock drills and other 
purposes in the mine at_ seventy-five 
pounds per square inch. The gear shown 
in Fig. 1, on the left side of the motor, is 
for operating the friction-clutch mechan- 
ism, when required, through the hollow 
shaft of the winding drum. Men are sent 
down and brought to bank by a separate 
winding gear driven by an induction 
motor. This calls for no special descrip- 
tion. There is also in the winding-engine 
room a 100-kilowatt motor-generator for 
supplying direct current at 500 volts for 
the use of the mine locomotives. 

One feature which rather strikes one in 
approaching the mine is the great distance 
between the shaft and the winding-engine 
house—about 110 yards. This is the usual 
German practice, and the Swedish engi- 
neers have apparently copied them in this 
respect. Another feature is the great 
height of the pit-head gear, which is about 
130 feet from ground level. The speed 
of winding is arranged for a mean speed 
of ten feet per second for a shaft depth 
up to about 900 feet. When the shaft 
reaches greater depths the motors will be 
put in parallel and this mean speed 
doubled. The normal load in the cage 
bucket is five tons of material, but it may 
be anything up to seven and one-half 
tons, owing to the variation in the weight 
of a given bulk of material, depending on 
the proportions of iron ore and stone, etc. 


The bucket and the unbalanced weight of. 


rope bring this up to a maximum load of 
ten tons, upon which calculations have 
been based. The time for acceleration is 
about ten seconds, and the current reaches 
a maximum of about 1,300 amperes for a 


few seconds, about one-half of which is 


supplied by the battery. 
Some curves prepared by Mr. Norden- 
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strom for a paper read before a Swedish 
engineering society are shown in the ac- 
companying figures. Fig. 3 gives the time 
in seconds for one wind, the speed of rope 
in metres per second, and the revolutions 
per minute of motors, at various loads. 
Fig. 4 shows the total electrical energy 
supplied per wind, and the useful work 
on the ropes, at various loads. Fig. 5 
gives the kilowatt-hours per ton lifted, the 
kilowatt-hours per wind supplied to the 
motors, and the actual kilowatt-hours re- 
quired at the ropes per wind, at various 
loads, and also the efficiency curve plotted 
from the two preceding eurves. 

There are three electric locomotives 
employed in the mine. Each is equipped 
with two motors, and capable of exerting 
a draw-bar pull of 600 pounds, at a speed 
of seven and one-half miles per hour. The 
tubs weigh about six hundredweight, and 
carry a load of two and one-half to three 
and one-half tons. They are usually made 
up in sets of about eight, but occasionally 
the locomotives haul sets of fifteen tubs. 
The current at 500 volts is collected from 
overhead wires supported on insulators 
spaced about thirteen feet apart, the rails, 
which are, of course, bonded, serving as 
the return. Siemens pattern bow collectors 
are fitted on. the locomotives, there being 
two on each, one for each direction, the 
leading one being always out of contact. 
In the limited space in underground roads 


there is, of course, insufficient room to re- 


verse the collector when the direction of 
travel is reversed, hence the use of the two 
bows. There are earthed guard wires 
run alongside the trolley wires, to mini- 
mize the danger of the miners getting a 
shock from accidentally touching the live 
wires with rock drills or anything else 
they may be carrying on their shoulders. 
In addition to the three locomotives, there 
are several little portable hauling engines, 
mounted on trucks, each consisting of a 
motor coupled to a drum on which a wire 
rope is coiled. These are used for draw- 
ing tubs out of galleries extending beyond 
the main roads, and which are not 
equipped with electric locomotives. The 
mine is well lighted with electric lamps. 


Sanitary District of Chicago 
Wins Riparian Rights Suit. 
Judge A. O. Marshall, of the Will 

county Circuit Court, on March 25 denied 

the motion of the Economy Light and 

Power Company, of Joliet, Ill., to dis- 

miss the petition for condemnation filed 

by the sanitary district of Chicago. 

The property in question involves val- 
uable riparian rights along the Desplaines 
river claimed by the Economy company. 
The latter has plans for extensive water 
power development on this property, and 
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when the sanitary district instituted pro- 
ceedings to condemn this land the move 
was attacked on the ground that the dis- 
trict’s real object was to secure the water 
power. 

Evidence and arguments under the 
motion to dismiss the petition have occu- 
pied the attention of the court and a large 
array of lawyers for several weeks. At- 
torneys E. C. Lindley and P. C. Haley 
looked after the interests of the district, 
while Colonel R. S. Thompson, of Chicago, 
and J. L. O’Donnell and J. W. Downey, 


‘of Joliet, together with Manager C. A. 


Munroe, of the Economy Light and Power 
Company, who is an attorney, appeared 
for the defense. 

Judge Marshall gave a lengthy decision, 
reviewing the evidence in detail. His 
conclusions were not wholly a victory for 
the district. The latter had contended 
that the Economy company did not have 
valid title to the bed of the stream, and 
therefore had no right to contest the ac- 
tion of the district. The court, however, 
ruled that the Economy company had 
valid title and that it must be reckoned 
with in the condemnation proceedings. 

The Economy company was given sixty 
days in which to prepare a bill of excep- 
tions. Following this came an announce- 
ment that the Economy company would 
put the district to a test that would prove 
whether the sanitary trustees are really 
trying to get possession of this land for 
water power purposes. The district in court 
contended it was condemning the property 
for the purpose of extending the main 
channel and also for the purpose of 
straightening out Hickory creek, provid- 
ing a new outlet and thus protecting the 
adjoining property from overflow. It was 
denied in court that the object was to 
develop water power. 

The Economy company charged that the 
district was in reality trying to perpetrate 
a fraud on the court. In other words, 
that it was seeking to condemn where it 
had no power to do so, and made a stipu- 
lation that it will permit the drainage 
district to build the proposed levee in the 
Desplaines at the mouth of Hickory creek 
and also to straighten the mouth of the 
creek so as to take care of the overflow 
waters, using the lands of the Economy 
company for this purpose without cost. 

This stipulation, the Economy company 


contends, will compel the district to 
specifically state for what purpose it wants 
this land. The district, it is understood, 
will fight against any such stipulation and 
will endeavor to have the court set a time 
for proceeding with the main proceeding 
—that of condemnation. 








606 


The South Norwalk, Ct., Muni- 
cipal Electric Lighting 
Plant. 

Considerable dissatisfaction having de- 
veloped over the lighting situation at 
South Norwalk, Ct., the citizens of that 
enterprising city voted an appropriation 
of $22,500 for the establishment of a 
municipal electric lighting plant in 1892. 
A committee of three was appointed by 
the city council to direct the new con- 
struction, Albert E. Winchester, then a 
consulting engineer in New York, being 
selected to design and supervise the work. 
In course of time he identified himself 
with the enterprise, making it his life- 
work. 

On land purchased by the committee 
at South Norwalk a 100-horse-power 
plant began supplying current to eighty- 
six open are series lamps on city-owned 
pole lines, on Friday, October 13, 1892. 
The fire-alarm system was transferred 
from the fire department to be incor- 
porated with the electric works—a de- 
parture in public service which has proven 
singularly advantageous. 

After several years of public lighting 
the results were so encouraging that on 
petition to the council a committee was 
appointed to report on the advisability of 
enlarging the plant for the purpose of 
extending the service to commercial light- 
ing. Mr. Winchester, then one of the 
electric light commissioners, was selected 
to conduct the investigation. After two 
years’ exhaustive search covering electric 
light plants in all parts of the United 
States, a favorable committee report led 
to an appropriation of $20,000 for addi- 
tions in October, 1897. All the work was 
designed and supervised by Commissioner 
Winchester. Commercial lighting supply 
began August 1, 1898. The following Oc- 
tober the most important and distinctive 
feature of this system of control was in- 
stituted, when with the council’s sanction 
all the private and street lighting systems 
were put on a strictly commercial basis, 
fixed charges being established for all out- 
put of the plant so as to enable it to pay 
its expenses from its own income, just as 
under private ownership. 

Business increased so rapidly that on 
May 15, 1900, an additional $17,500 was 
appropriated for enlargement, followed 
by $20,000 more in 1903. In the course 
of these extensions and renovations all of 
the original equipment of dynamos, en- 
gine and lamps was retired after eleven 
years of very satisfactory service. In 
1901 the electric power system of a local 
company was purchased by the commis- 
sioners, materially extended and connect- 
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ed with the city’s generators. The city 
was now operating a complete public 
service and commercial service on light 
and power, having practically driven out 
all competition. 

So satisfactory was the municipal serv- 
ice that by the fall of 1904 the plant had 
practically outgrown its space limitations. 
An increase of boilers, which was neces- 
sary if the increased output demanded, 
was to be attained by adding steam units, 
would necessitate removal of the whole 
generating plant to the city’s property at 
the water front in order to secure direct 
boat delivery of coal and convenient con- 
densing facilities. In view of the great 
trouble and expense, such movement had 
to be avoided if any suitable alternative 
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ized, the new engine and generator were 
started under trial load. 

The flexibility of the South Norwalk 
municipal system was shown at this time 
by its opening a steam-heating system for 
heating the passenger coaches of waiting 
trains of the New York, New Haven & 
Hartford Railroad Company. Though 
this forms but a small source of revenue, 
by making a market for surplus steam it 
is important as indicating on the part of 
the plant management a degree of initia- 
tive and readiness to avail itself of every 
commercial opportunity. After 1898 the 
numerous expensive enlargements were 
paid for, not out of bond issues or loans, 
but with notes signed by the commis- 
sioners and endorsed by the city treasurer. 
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could be found. After an exhaustive in- 
vestigation of all existing types of gas, 
gasolene and fuel oil engines, it was de- 
cided that the installation of an American 
Diesel Engine Company’s 225-horse- 
power fuel oil engine directly connected 
to a 160-kilowatt Fort Wayne generator 
would furnish the required increase of 
power at increased economy without need 
of moving the plant. The council having 
endorsed the commissioners’ report advo- 
cating the proposed enlargement at a cost 
of $22,000, a city meeting appropriated 
*the estimated amount on June 12, 1905. 
All material for increasing and extending 
the distribution system was purchased by 
the commissioners direct, and the work 
entailed was performed by the regular 
operating staff with temporary help. Four 
months after the enlargement was author- 


The annual statement of January 1, 1906, 
reported a total debt of $85,400.01; that 
of January 1, 1907, a debt of $74,694.51, 
showing a reduction of $10,705.50, all 
out of the business of the works. In ad- 
dition to this, $3,445.81 was paid for in- 
terest. 

The main building is of brick, one and 
one-half stories high, 109 feet long and 
forty-eight feet wide, and contains in the 
fire room four return-fire tubular boilers, 
each of 125 nominal horse-power, a feed- 
water heater, injector and the ordinary 
boiler-room appliances, including, unusu- 
ally complete arrangements for weighing 
coal and keeping systematic and accurate 
data. 

All of the steam engines are of the 
Watertown high-speed type, each direct- 
connected to 250-volt, direct-current, 
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multipolar generators. Of these two are 
sixty-kilowatt Siemens & Halske, two 
sixty-kilowatt Eddy, and one is a 165- 
kilowatt Fort Wayne dynamo. 

The Diesel engine shown in the ac- 
companying illustration, is direct-con- 
nected to a 160-kilowatt Fort Wayne 
generator which carries the main part of 
the load. So economical has this engine 
proven itself that it is run practically all 
the time and is credited with an average 
of two-thirds the entire monthly output 
of the plant. A Norwalk air-compressor, 
belted to a twenty-five-horse-power 
General Electric 250-volt motor, is used to 
compress to about 800 pounds per square 
inch the air used for injecting the sprayed 
fuel oil into the Diesel engine cylinders. 
A cylindrical fuel-oil storage tank con- 
3,350 gallons is placed under- 
ground close to the plant. From the 
storage tank it is pumped into an ac- 
curately gauged distributing tank which 
enables positive check to be made on all 
oil consumed. At the present price of 
three and three-quarters cents per gallon, 
the fuel cost of the Diesel engine gener- 
ator per kilowatt hour is three and one- 
half mills. The following data will be of 
interest as showing the unusual efficiency 
and economy of the South Norwalk elec- 
tric works: 


taining 


Average income per kilowatt-hour...... $0 .04479 
Average cost per kilowatt-hour, includ- 

ing interest, depreciation and 

GIRTON east «a oiee ticpers e'etciane-«:5 0.02764 
Average profit per kilowatt-hour....... 0.01715 
Gallons of fuel oil consumed last year... 59,1 
Pounds of coal consumed last year.... 2,500,810 


Average cost of coal per kilowatt-hour. $0.02250 


Average cost of fuel oil per kilowatt- 


GN faite she gle we ee edie Gmiee Cmts Ss ke 0.00359 
Average pounds of coal per kilowatt-hour. 8 
Average watt-hours per gallon of fuel 

GE Shonen wenens ok She Gee ce hee ee 9,916 
Average watt-hours per pound of coal.. 114 


The streets are lighted by direct-cur- 
rent series enclosed are lamps of 1,400 
nominal candle-power on two-circuits hav- 
ing thirteen miles of wire. These lamps 
were lighted 357 nights during the past 
year, each lamp averaging 3,287 hours of 
service at a cost of $0.0182 per lamp per 
hour. The increased economy achieved 
by the Diesel engine is shown by the com- 
parison of 246 watts supplied per hour for 
one cent in 1906 with 191 watts produced 
in 1905, although this record would ap- 
pear even more favorable had not the 
Diesel engine been used for two and one- 
half months during that year. 

The commercial lighting and power 
services are continuous—twenty-four 
hours per day—except during day light 
on Sundays. There are 460 consumers for 
lighting and sixty for power. Lamps 


equivalent to approximately 10,000 six- 


one lineman and trimmer. 
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teen-candle-power are connected and 
motors aggregating 598 horse-power. 

In every way this plant has been a 
source of profit and credit to the com- 
munity. Directly and indirectly it sup- 
plies power to factories furnishing em- 
ployment supporting 2,000 people. New 
industries, it is said, are continually being 
attracted to South Norwalk because of the 
low rate charged for power and light. 

The operating staff consists of A. E. 
Winchester, general superintendent, city 
electrical engineer and chief of the fire 
department, one clerk, two engineers, two 
foremen, a meterman, line foreman and 
They are en- 
tirely controlled by the three electrical 
commissioners appointed for three years 
by the council, which is elected annually. 

The following recapitulation, 
tells a story in concrete form will be inter- 


which 


esting as a basis for an analysis of this 
sort of problem to both partisans and 
opponents of the municipal ownership 


idea: 
RESOURCES, 


Land and butidings... .......6.ss05- $10,391.67 
Motive power system............... 44,521.63 
Electric generating system.......... 19,904.31 
Distributing system... .......6.6:.... 35,429.85 
Miscellaneous equipment............ 1,525.76 
Legal expenses, rights, title......... 5,639.60 
Supplies carried to 1906............ 370.41 


Casi CORPIOR tO 1906... 5.0 cicccwces 25.06 











1905 accounts receivable............ 4,792.06 
EMU S id Cine Coicie Coe be eSns $122,600.35 
LIABILITIES. 
1892 bonds, street light system..... $22,500.00 
1898 bonds, commercial system...... 20,000.00 
1900 notes, commercial enlargement.. 4,000.00 
1903 notes, meter installation....... 4,000.00 
1905 notes, commercial enlargement.. 4,000.00 
1905 notes, commercial enlargement.. 19,000.00 
ERGY DOUG S vac s ceacawenucnesawe 1,194.51 
RMN CI F256 a 0Grd Sean ecatee Sees $74,694.51 
WIN a cae we ccek esc ciceeeve etsas 47,905.84 
WR hicccc cc toenverseas $122,600.35 
OPERATING BXPENSES. 
UNIN Fa' gio hata twas, faa w uire oe omaha $2,930.83 
pS en ee eee a 3,445.81 
Eg ve eka aon cas ea cews aces 7,715 .97 
EE A chen hih eee hw ance ew ie ss e0 ee 5,907.17 
MESCOFIG!l GRE SUNOTOE.... oc eccccses 3,316.69 
Miscellaneous expenses.............. 977.01 
Total operating expenses............ $24,293.48 
GENRE St OP Mes wccctcnccases 14,783.55 
PIR ao ak Sac nm natieawecwes $39,077 .03 
RECEIPTS. 

Municipal lighting (streets and 
NY sal ral a Slo ew. Patnaraa 9.6 a aatace $6,640.80 
pyrene department lighting. 568.20 
Commercial light..........00¢ os 24,932.04 
COMMMOTCIRL OWES 6 vo «ccs cic sie see 6,836.00 
From loan to 1905 enlargement...... 99.99 
EM 8 co Wiietete ceawieenn ns $39,077.03 


OPERATING RESOURCES. 


po ge | eee ee eee ee $39,077 .03 
308. 





Cash carried over to 1906........... 49 
1905 accounts collected............. 3,377.10 

Me akin wecueccs tes $42,762.62 

DISBURSEMENTS. 

Operating expenses (less bills payable). $23,098.97 
New construction account........... 2,845.55 
Reduction of debt (notes taken up).. 12,000.00 
Cash carried over to 1906........... 25.06 
1905 accounts receivable............ 4,792.06 
Due from fire-alarm appropriation... . .98 

ree eee $42,762.62 
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American Institute of Elec- 

trical Engineers. 

At the 217th meeting of the American 
Institute of Electrical Engineers, held at 
the Engineering Societies Building, New 
York city, the subject of lightning pro- 
tection was discussed, papers being pre- 
sented as follows: 

“Lightning Phenomena in Electric Cir- 
cuits,” by Charles P. Steinmetz. 

“Protection Against Lightning and the 
Multi-gap Lightning Arrester,” by D. B. 
Rushmore and D. Dubois. 

“New Principles in the Design of Light- 
ning Arresters,” by KE. E. F. Creighton. 
LIGHTNING PHENOMENA IN ELECTRIC 

; CIRCUITS. 

This paper is a general discussion of 
lightning phenomena, going perhaps into 
more detail than previous similar discus- 
sions by the same author. The phenomena 
were classified as follows: those due to 
steady stress of gradual electric charge; 
to impulse or traveling wave, and to stand- 
ing wave or oscillation and surge. The 
effect of each of these types of lightning 
were discussed, and the equation given, 
when possible. It was shown that light- 
ning arresters, to be entirely satisfactory, 
must be able to cope not only with each 
type of lightning alone, but with various 
combinations of the three types. The 
problem of lightning protection, there- 
fore, is threefold: prophylactic, to guard 
against the entrance or origin of disturb- 
ances ; restrictive, to prevent a disturbance 
from leading to other disturbances; and 
curative, to discharge a disturbance harm- 
lessly. It was pointed out that in this 
work a careful study must be made of 
transformer connections. 

PROTECTION AGAINST LIGHTNING AND THE 
MULTI-GAP LIGHTNING ARRESTER. 

In this paper a number of photographs 
illustrating different types of lightning 
discharge were shown and brief descrip- 
tions of several types of arresters were 
given and the performance of these dis- 
cussed. It was pointed out that the horn 
arrester is of limited usefulness, as it 
may often introduce a seat of disturbance, 
rather than be a safeguard. This type, 
however, is* useful for protecting insu- 
lators against destruction. The water-jet 
arrester is thought to be of very doubt- 
ful value, besides being difficult to install. 
The ground wire, no doubt, affords pro- 
tection to the line, but it does not protect 
the station apparatus. This wire may be 
installed similarly to the line wires, and 
thus become a reserve wire in case of 
damage to a line wire. Choke coils are 
useful when the disturbance to the system 
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occurs beyond them; they are objection- 
able if the disturbance occurs between the 
coils and the apparatus to be protected. 
These coils should have but little capac- 
ity and be insulated so that a breakdown 
does not destroy them; in other words, 
they should be air coils. The rest of this 
paper was given up-to a discussion of the 
multi-gap lightning arrester. A theory 
of this was suggested, and diagrams shown 
to illustrate how the potential varies 
across the arrester, and the effect of mak- 
ing the ground connection at various 
points. The voltage characteristic when 
a discharge is not taking place would be 
a straight line, were it not for the fa.t 
that the various parts of the insulator act 
with the ground as condensers. This 
gives the characteristic a curved form an.| 
causes the potential slope to be greatest 
at the end gaps of the arrester. It was 
shown how this slope changes as a dis- 
charge takes place, and the effect of re- 
sistances in series with the gaps. From 
the latter study the multi-gap arrester, 
shunted at various points by resistances 
of different value, was evolved. Diagrams 
for connecting this arrester to various sys- 
tems are given. A fuse is placed in series 
with each arm of the arrester, this fuse 
Oscillo- 
grams were given showing the effect of 
this arrester when a discharge occurred 
across it. These diagrams made it clear 
that the current passing through the shunt 
resistances depends upon the instant at 
which the discharge takes place. It also 
shows how the ares are extinguished. 

NEW PRINCIPLES IN THE DESIGN OF LIGHT- 

NING ARRESTERS. 

In this paper the general characteristics 
of the multi-gap arrester, discussed more 
fully in the paper by Messrs. Rushmore 
and Dubois, were explained, oscillograph 
curves being used to illustrate the effect. 
The paper then took up a discussion of 
the liquid electrode arrester. This may be 
of two types, with the electrodes dipping 
into the electrolyte or placed a short dis- 
tance above it. In the former case an air- 
gap must be placed in series with the ar- 
rester, and in the latter the only gap 
necessary is that between the electrode and 
the electrolyte. Oscillograph curves il- 
lustrating the performance of this type of 
arrester showed that it would discharge a 
system and extinguish short-circuits with 
but little effect upon the voltage of the 
system. The amount of current passing 
through the arrester during the discharge 
may be regulated by varying the distance 
which they are submerged in the electro- 
lyte. The effect of a discharge is to repel 
the electrolyte from the electrode, and this 


being shunted by a spark-gap. 


_ seven 250-ohm resistance sticks. 
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assists in diminishing the current. This 
type of arrester is suitable for direct-cur- 
rent systems as well as for alternating, 
and in the opinion of Mr. Creighton, 
comes nearer to meeting all the require- 
ments of a perfect lightning arrester than 
any other. 

Dr. F. A. C. Perrine was inclined to 
disagree with the presentation of the case 
of the horn arrester. The horn arrester, 
where used successfully, has been used on 
the principle that the wave trains in 


themselves produce potentials which 
will break down the insulations of 
high potential lines. The principle 


is that we had better spend our money . 


in erecting our lines in such manner 
as not to make the insulation subject 
to the wave trains of relatively low poten- 
tial, such as we would have to guard 
against in our lower potential lines, and 
the horn arrester is introduced with the 
idea of saving the apparatus from destruc- 
tion where any other form of arrester 
would not itself be destroyed. The best 
protection we have is a combination of the 
horn and multi-gap arrester; the multi- 
gap arrester to take charge of the rela- 
tively high-frequency discharges, and the 
horn arrester to take charge of the low- 
frequency discharges. The substitution of 
a variable resistance, counter electromo- 
tive force, and a variable fuse and single- 
gap arrester is the practical solution of tre 
lightning-arrester problem, and he believes 
if this is worked out commercially we 
will be many miles nearer the complete 
solution of the lightning-arrester problem 
than we have ever been before. 

Farley Osgood related some actual ex- 
periences concerning 3,000-volt transmis- 
sion, of sixty miles, carrying three sub- 
stations, with power and lighting load, 
and sixty-cycle synchronous rotary con- 
verters. The problem of the multi-gap 
arrester with the resistance in series with, 
the gaps was a matter of years of study, 
and was finally given up because the se- 
ries resistance sticks broke and the pro- 
tection was lost. Later the multi-gap ar- 
rester study without the resistance sticks 
in series was taken up. This arrester was 
easy to adjust by changing the units to 
be shunted and changing the resistance of 
the shunt, too. He started with fourteen 
units, of twenty-four gaps each, shunting 
three units with fourteen sticks, 250 ohms 
apiece. It was gradually dropped until 
he used ten units, dropping this to ten 
units below the multiplex connection be- 
tween the fuses, shunting five units with 
It was 
found by the telltale papers placed in the 
series gaps and shunt gaps that when he 
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had seven 250-ohm resistance sticks the 
current would seldom pass through the 
shunt resistance. These were reduced to 
five, and it was then found that at least 
half of the discharges went through the 
shunt, sometimes more. This arrester, 
adjusted in this way, has been successful. 
It takes light discharges without the 
slightest difficulty; it takes moderate dis- 
charges with but little difficulty; it takes 
very severe discharges, at times, and these 
severe discharges cause the cylinder of 
the arrester to weld together, which, of 
course, puts the arrester out of service. 

Percy H. Thomas was inclined to agree 
with Mr. Rushmore in connection with the 
horn type of arrester. He thought we 
were far enough advanced to protect our 
apparatus without annoying disturbances 
of shutting down of the plant. The 
grounded wire is certainly some protec- 
tion, but, as Mr. Rushmore says, not com- 
plete protection. One of the difficulties, 
even if the wire is placed in, is that the 
discharge which strikes the line is more 
apt to come from the side. Coming from 
the side, it approaches one of the side lines 
before it does the high line, and further- 
more there is at all times one of these 
lines which is at a negative potential, with 
regard to the charge which is coming in 
the atmosphere; that is, it has a higher 
protection to receive the discharge than 
the ground wire itself. Taking these two 
things together, although the grounded 
wire will reduce the number of troubles, 
it can hardly be expected to completely 
eliminate them. It is often suggested, a 
grounded wire, if it be grounded fre- 
quently, will act promptly in reducing the 
severity of discharges, on account of the 
short-circuiting secondary action. 

The term rectification of vapor had 
been used several times to explain the non- 
arcing property of an arrester. This term 
he did not quite understand. The vapor 
is apparently a remainder of atoms ‘or 
molecules, and by burning the vapor in 
an entirely homogeneous manner he did 
not sce how this vapor can have any di- 
rective effect. He thinks the action can 
perhaps be explained in the following 
manner: It is pretty well agreed, and it 
is often stated, that an arc starts by the 
ionization through potential of the gases 
between the electrodes, which ions are 
forced rapidly by the high potential to 
produce other ions, until finally there is 
such an increase of temperature and such 
an increased ratio of ionization, that the 
quantity produced is sufficient to carry 
current at a low voltage. It is easy to 


imagine in these narrow gaps between 
large cylinders that when the discharge 
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comes along, the ions are produced in this 
way, but that the instant the discharge 
takes place, in view of the intimate pres- 
ence of these conductors, the ions which 
would otherwise hold over until the return 
of the voltage are freely absorbed by the 
metal and the fact that a low vaporizing 
material is used in the cylinders will keep 
down the temperature. Ionization is very 
closely related to temperature, and high 
temperature very much increases the ion- 
ization. Taking these facts, which are 
known otherwise, into consideration, the 
action of these arresters seems quite 
simple. 

V. G. Converse called attention to Mr. 
Rushmore’s statement that “where a fuse 
is used in series with a horn having no 
resistance it can, of course, take but the 
one stroke and after this the system is 
unprotected.” At Niagara Falls this un- 
desirable feature has been taken care of 
by repeating fuses, and by the use of en- 
closed fuses, so that if one fuse blows a 
switch drops connecting in a second fuse, 
a third fuse, a fourth fuse, etc. This 
type of enclosed fuse, as an arrester, wiil 
put out the are at the end of the half 
cycle in which it starts. Where the horns 
are so arranged that the current will jump 
to the horn before it will are around tie 
insulator the system would be disturbed 
either way. Where it is allowed to arc 
around the insulator, the latter would 
probably be destroyed and the disturb- 
ance to the system might be considerable— 
possibly until the insulator is replaced. 
With a horn protecting the insulator, the 
resulting short-circuit, while very unde- 
sirable in itself, is less disastrous than in 
the former case, and may only necessita‘e 
starting up the synchronous apparatus 
again. 

William McClellan described the light- 
ning protection of a substation which 
takes current at 6,000 volts and delivers it 
at 11,000 volts to a trolley line. He is im- 
pressed with the fact that the choice of 
lightning protection depends very much 
on the amount of power back of it, and 
the voltage of the line to be protected. 
For the 11,000-volt circuit it is intended 
to use a form of multi-gap arrester. For 
the small amount of lightning prevalent 
at this season of the year, he noticed that 
these gaps begin to show the effect which 
is the chief difficulty in the multi-gap ar- 
rester; that is, that sooner or later, if the 
discharges are heavy and frequent, they 
will burn out. He thought the electrolytic 
arrester, the most beautiful form of ar- 
rester that has ever been brought to his 
attention. It acts exactly like a safety 
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valve. As soon as the pressure rises to a 
certain point, it opens up, and as soon as 
the pressure decreases it closes up again, 
and acts the same as the safety valve on 
an air line. It is in the case of a 60,000- 
volt line, with a large amount of power 
back of it, that the trouble comes, and he 
does not believe any one has brought out 
a successful arrester for such class of 
service. At present in connection with 
the station to which he referred the horn 
type of arrester had been decided on. He 
thought a point could be made here for 
the horn arrester. If there is sufficient 
power back of the arrester, so that one can 
wait for the horn arrester to open the 
circuit, there will not be a shut-down, but 
this applies only to the largest installa- 
tions because usually the gap and the re- 
sistance are set -for the voltage of the line. 

Ray P. Jackson considered the fuse 
scheme very good; the fuses he had found 
are good devices where they are properly 
arranged. He had tried in several places 
a fuse in parallel to che series resistance, 
resistance in series with the gaps, and re- 
sistance in parallel with them, and gaps 
in series with them. Such fuses will 
perhaps blow once or twice in a season, 
and when they do blow, they are badly 
needed. That is to say, the series resist- 
ance was having an unfortunate effect, 
and the fuse was a convenient thing to 
have; used in such a way as to act as a 
reserve, to blow out at the last extremity, 
and used in this manner it seems to be a 
good thing. Regarding the horn gap, he 
very much doubted the claim that the are 
rise is due to magnetic effect. He had 
not found that true in experiments he had 
made, and he understands that with the 
Ontario Power Company the horns were 
arranged in coils to increase the magnetic 
effect, without much gain being found in 
that way. The electrolytic arrester, so 
far as he had been able to learn, has just 
the characteristics that Mr. McClellan 
had described. It has a certain equivalent 
that is controlled largely by Ohms’ law. 
If you increase the area of the plates or 
the electrolyte, you decrease the equiva- 
lent; if you increase the length of the 
electrolyte, or both, you increase the 
equivalent, and that equivalent seems to 
have comparatively little relation to the 
volume of discharge through it, so that 
it seems to be possible to predetermine the 
voltage which could escape through the 
arrester, and simply short-circuit every- 
thing above that. In the type of elec- 
trolytic arrester which he has used, how- 
ever, he did not consider it to be the 
counter electromotive force that limits 
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the power current. It seems to be a di- 
electric film, and that film is capable of 
puncture and capable of resealing when 
the voltage drops below a certain volume. 
It acts like a valve, with a spring behind 
it. When it is punctured, if the static 
excessive voltage exists long enough, there 
would be a very large power current flow- 
ing through, but, of course, the high volt- 
age due to lightning or surges exists for a 
very short interval, so that the power cur- 
rent that follows is insignificent. 

H. C. Wirt gave some facts concerning 
an installation at Joplin, Mo., 33,000-volt 
system. During two years with the series 
resistance type of arrester much trouble 
was being experienced, and one of the first 
installations of the shunt resistance ar- 
rester was made at that point. The oper- 
ator states that he has secured almost per- 
fect results from that type of arrester. He 
thought the data submitted by Farley Os- 
good on these shunt resistance arresters 
was also striking, as testifying to its ad- 
vantage. He can not see that if the shunt 
resistance is properly connected to the ar- 
rester, how any employment of this re- 
sistance is going to help matters very 
much. The shunt resistance should be 
connected so that the arrester will break 
down at about fifty per cent rise in volt- 
age. If a resistance is put beyond that 
point the circuit is being adjusted too 
near to the working voltage. 

Dr. Steinmetz, in closing the discussion, 
said that with regard to the objections 
raised against the use of a fuse in these 
arresters, if we omit the fuse with shunts 
and gaps, that means we have to leave 
the gaps in, and if the fuse blows we still 
have that protection in the system, which 
would be the only protection if we desire 
to eliminate the fuse. The use of the 
fuse permits us to give a closer protection 
for most of the time, and under most of 
the conditions, than would be permissible 
if we did not desire to use the fuse. This, 
therefore, is not analogous to the fuse in 
series with the horn arrester. 

The meeting then adjourned. 

Civil Service Examinations 
for New York State and 
County Service. 

The New York State Civil Service Com- 
mission will hold examinations on April 
27% for the following civil engineering 
positions: Assistant civil engineer, bridge 
designer, civil engineering draftsman, in- 
spector of masonry, junior bridge drafts- 
man, leveler and rodman. 

The last day for filing applications for 
these positions is April 20. Full infor- 
mation and application forms may be ob- 
tained by addressing the chief examiner 
of the commission at Albany. 
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been making certain observations 

on the general position of electric 
light and power undertakings. He is 
chairman of one of the London electric 
supply companies, and his remarks ac- 
cordingly deal with the matter from the 
standpoint of existing private interests, 
and doubtless solely from the London 
point of view. He holds that there is 
absolutely no need for any new electrical 
bills in Parliament, there being enough 
companies to meet the present demand for 
electricity. For the last three or four 
years the companies had spent about 
$500,000 in defending their properties, 
and promoters had during the last few 
years spent over $5,000,000 in trying to 
force electric companies through Parlia- 
ment which were absolutely not wanted ! 
Then turning his thought to the larger 
question of power supply in the other 
parts of the United Kingdom, he reviewed 
briefly what had happened since seven 
or eight years ago it “became the fashion” 
to promote big power companies. ‘T'wenty- 
four such bills had been granted for power 
purposes. Ten of them are now in opera- 
tion; only one is successful (Newcastle- 
on-Tyne), and the success of this he at- 
tributes to the fact that it was implanied 
on a good going concern. Two or three 
of the others, according to Sir William, 
are on the verge of bankruptcy and their 
prospects do not look very bright. Six 
of them are in course of construction, and 
eight, although passing after great op- 
position, are held in abeyance, and some 
still remain in the promoters’ office. All 
of which facts were used by Sir William in 
his argument against any other concern 
being allowed to operate in London in 
competition with the existing companies. 


Ss" WILLIAM PREECE has lately 





So far as the London County Council’s 
own power-supply undertaking is con- 
cerned no one knows what is likely to 
happen. The new council consists of a 
big majority pledged against new and 
costly enterprises of a trading character, 
and in electrical circles this fact is enough 
to inspire the belief that the scheme al- 
ready published is unlikely to be proceed- 
ed with. The proposal of the thirteen 
companies to cooperate or combine is still 
forward, and so is the administrative 
project. As the months go on perhaps 
we may hear of arrangements under which, 
with one or other, or both, of these parties, 





(By Our British Correspondent.) 


the council has a general controlling pow- 
er while the companies themselves do the 
business. 





Now that the winter is supposed to be 
over, and the weekly meetings of the In- 
stitution of Electrical Engineers will soon 
be ended, electrical engineers are entering 
in their diaries notes of dates of summer 
conventions. The first of these will be the 
three or four days’ meeting of the Incor- 
porated Municipal Electrical Engineers’ 
Association, which is to be held at Shef- 
field, with 8S. E. Fedden, the city electrical 
engineer, as president, in June. Then 
there is the engineering conference ar- 
ranged by the Institution of Civil Engi- 
neers, which is to take place from June 
19 to 21, in London. This is the fourth 
of these gatherings, which are held every 
two years. The electrical section this year 
is under the chairmanship of Lieutenant- 
Colonel R. E. B. Crompton, and there is a 
strong and representative group of elec- 
trical vice-chairmen, secretaries and com- 
mitteemen. The other event to which 
reference should be made.is the meeting 
of the British Association for the Ad- 
vancement of Science. This takes place 
from July 31 to August 7, at Leicester, 
with Sir David Gill, Astronomer Royal at 
the Cape of Good Hope, as president. The 
engineering section will be under the 
chairmanship of Professor Silvanus P. 
Thompson, so there is every reason to look 
forward to an unusually successful series 
of meetings in this section. 





To the regret of the members of his 
staff, and of his wide circle of friends in 
the electrical world generally, the time has 
come for the retirement of John Gavey 
from the office of engineer-in-chief to the 
General Post Office. During his twelve 
months as president of the Institution of 
Electrical Engineers, several years ago, Mr. 
Gavey won universal admiration and re- 
spect both from members of the Institu- 
tion at whose meetings he presided with 
befitting dignity and tact, as well as from 
the outside public with whom he was 
brought closely into contact as the Institu- 
tion’s representative. It is not yet offi- 


cially announced by whom Mr. Gavey is 
to be succeeded, but rumor has it that his 
official cloak will fall upon Colonel von 
Donop, of the Board of Trade, who some 
years ago was attached to the Post-Office 
Telegraphs. 


On March 8 Professor F. T. Trouton 
and S. Russ described before the Physical 
Society, in London, some experiments they 
had undertaken in order to examine the 
rate of recovery of residual charge in elec- 
tric condensers, when the difference in po- 
tential of the plates is kept constant. They 
had employed two methods. In the first, 
which was used with mica condensers, the 
potential observed by an electrometer was 
kept constant by means of a variable re- 
sistance which was gradually increased as 
the recovery current diminished. The high 
resistance necessary was constructed of 
two horizontal metal plates with ionized 
air between them. A movable shutter 
could be introduced between the plates to 
gradually diminish the cross section of 
the air resistance as required. The other 
method was used when the residual charge 
was great enough, and in it the current 
was passed through a dead-beat galvanom- 
eter and the value of the recovery cur- 
rent at each moment determined. The 
difference of potential of the plates in 
this case might be taken as constant, since 
it was practically zero. The observations 
when plotted with current against time 
were found to lie on a hyperbola. This, 
the authors said, showed that under the 
circumstances of the experiments the 
quantity of electricity recovered up to any 
given time follows a law Q = a log 
(p + t), similar to that found by Rankine 
and others for the recovery of stress in 
overstrained elastic bodies when the strain 
is kept constant. 





F. W. Carter, who it may be remem- 
bered, read a lengthy and interesting paper 
before the London Institution of Elec- 
trical Engineers a short time ago on elec- 
tric railway traction, and stirred up a 
good deal of discussion, has now been be- 
fore the Rugby Engineering Society with 
notes on some problems in electric railway 
engineering. He dealt, among other mat- 
ters, with the calculation of rheostat re- 
sistances for continuous-current railway 
motors, detailing a small investigation 
that he had made in order to obtain gen- 
eral curves covering the majority of cases, 
thus avoiding a very troublesome calcula- 
tion whenever a practical problem present- 
ed itself. From certain equations and cal- 
culations used in the paper it was seen 
that the calculation of rheostat resistances 
for a train equipment was usually labor 
sufficient for several hours, or perhaps a 
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working day, but Mr. Carter recorded his 
curves from which the results could be 
obtained in five minutes. Into the details 
of the methods used in calculating the 
curves he did not enter—they were com- 
plicated and difficult to explain with per- 
spicuity—but it was possible to so express 
the results that they would be applicable 
to any ordinary speed curve, whatever the 
power of the motor. Another point in 
the paper was the calculation of energy 
consumption from dynamical principles. 
It sometimes happened that a speed-time 
curve for a run with a given train was 
available, but not the corresponding in- 
put to the motors. In such a case it was 
often possible to form a very good esti- 
mate of the energy consumption by de- 
ducing the output of the motors, and 
then, from the mean efficiency, obtaining 
the input. This, though possessing no es- 
sential novelty, he regarded as a useful, 
though unusual, method which was capa- 
ble of frequent application. When the 
conditions of service and characteristics 
of the motor were known, the method 
yielded results quite comparable with those 
of direct calculation. It was, however, 
where the conditions were not fully 
known that the method was of greatest 
value, enabling the energy consumption to 
be computed with fair accuracy from a 
general knowledge of the service and of 
the type of motor employed. It was re- 
marked that similar methods could often 
he made use of to obtain the energy loss 
in the motors, from which the heating 
of the motors for the service judged. Mr. 
Carter has personally found such methods 
of frequent service, and he considers them 
quite as accurate as more direct methods 
in cases where conditions are not fully 
known. 





One of our leading automobile engi- 
neering experts—W. Worby Beaumont— 
in a useful paper on “Petrol Motor-Omni- 
buses,” read on March 15, before the In- 
stitution of Mechanical Engineers, made 
some comments on ignition which may be 
worthy of mention. Magneto-electric sys- 
tems are most frequently employed with 
the engines, and they are of the low- 
tension more often than the high-tension 
type. The accumulator and induction coil 
high-tension system is occasionally used, 
sometimes as the main system of ignition, 
and in a few instances as a supplementary 
or secondary set to be used when the mag- 
neto system is out of order. With the 
low-tension magneto system the insulated 
stems of the ignitors on the engine cylin- 
ders are always electrically connected, 
either by a collector bar and single lead, 
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or by separate leads to the magneto gen- 
erator. The design of igniter used by the 
Milnes-Daimler was shown by Mr. Beau- 
mont as being representative of those used 
by other makers. With this form the 
timing of ignition is usually fixed as to 
period, with no adjustment to suit high 
or low engine speeds. Though the proper 
use of ignition-timing gear is to be en- 
couraged, it was remarked that it is at 
present difficult to insure correct regula- 
tion of ignition by the driver, and some 
makers continued to fix the period of 
ignition permanently. High-tension mag- 
neto generators are becoming more fre- 
quently used, but they almost without ex- 
ception require more mechanical improve- 
ment than the low-tension type. “They 
may be looked upon as taking the place of 
accumulators as a source of current, and 
they are sometimes the equivalent of ac- 
cumulators, induction coil, condenser, con- 
tact maker or breaker, and high-tension 
current distributor. With high-tension 
magneto ignition, sparking plugs very 
similar to those used with the accumulator 
and induction coil system are used, and 
provision is generally made for adjustment 
of the period of ignition. Magnetos, al- 
though small, are subject to working press- 
ures in their bearings which are not al- 
ways small, but these bearings and jour- 
nals are nearly all made of dimensions 
that suggest toy-shop origin rather than a 
full appreciation of their intended use, 
where they will be called upon to do con- 
tinuous work very far removed from play, 
and ought to be in good condition at the 
end of a year, after making about a mil- 
lion revolutions per day.” 
ALBERT H. Brinee. 
London, March 27, 1907. 
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BOOK REVIEWS. 


“Switchboards.” William Baxter, Jr. New 
York. The Derry-Collard Company. Cloth. 
192 pages. 5% by 8 inches. Illustrated. 
Supplied by the ELecrricaL Review at $1.50. 


Information dealing with switchboards 
must generally be obtained either from 
manufacturers’ catalogues or short dis- 
cussions in text-books dealing largely with 
other and broader subjects; therefore this 
little book is acceptable, since it endeavors 
to cover simply one phase of electrical 
engineering—the design and construction 
of the switchboard. Diagrams for differ- 
ent systems are given to explain clearly 
the reason for every wire and every piece 
of apparatus. The latter are described 
and methods of placing them given, and 
the best ways for mounting the conductors 
on the board. Details are shown for 





assembling and mounting the different 
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panels of a large board. Boards of ali 
types and all sizes, from a small isolated 
plant to a large power-house; are dis- 
cussed. Part II of the book deals with 
the construction of switches of various 
types and for various purposes. 

“The Electron Theory.” E. E. Fournier 


d’Albe. New York. Longmans, Green & 
Company. Cloth. 312 pages. 5% by 7% 
inches. Diagrams. Supplied by the ELec- 


TRICAL REVIEW at $1.50. 


This book differs from others dealing 
with the same subject, in that it is an 
endeavor to present, in a popular manner, 
the present state of our knowledge and the 
significance of the new theories of elec- 
tricity and matter. The manner of pres- 
entation is not argumentative, as the facts, 
as they are now understood, are simply 
stated, no attempt being at first made to 
uphold them by mathematical analysis. 
In this the author is most successful, and 
there should be little difficulty to those 
interested in the subject in following him. 
The origin and development of the elec- 
tron theory are first presented, and the 
bearing of this considered, first as regards 
the electron, next the electric discharge, 
thermo, voltaic and dynamic electricity, 
magnetism, induced currents and radia- 
tion. Then the author takes up the 
measurements which have been made, and 
upon which the theory as presented has 
been based. The relations of this theory 
to light, magneto optics and radioactivity 
are discussed. In this study the author 
has been impressed by the opportunity of 
simplifying the dimensions of electrical 
quantities as they are usually given, based 
upon the standards of time, length and 
mass. He shows that by adopting a new 
unit, that of electricity—the unit, of 
course, being the electron—that much 
simpler expressions for the dimensions 
are obtained, and the significance of these 
expressions is clearly shown. 

The book throughout is written easily, 
but, unfortunately, there seem to be in- 
dications of haste. In several places typo- 
graphical errors occur which may trouble 
some readers, and in other cases the author 
has allowed errors to slip through. For 
example, on page 119 it is stated that 
material particles of atomic dimensions 
may be endowed with a velocity of six 
miles per second. “This speed is about 
twice the velocity of a point at the equa- 
tor, due to the earth’s rotation.” It 
should, of course, be twenty times. On 
page 153 the deduction of the electro- 
magnetic unit of current strength is not 
clear. On page 186 the rule for memoriz- 
ing the direction of motion of the electron 
is ambiguous. There is a preface to the 
book, written by Dr. G. Johnston Stoney. 
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measures toward extending the use 

of the three-phase electric system 
upon the railroad lines in the country, 
and it is likely that within the next four 
years there will be about 200 miles of 
track equipped for running three-phase 
locomotives. In view of the great success 
which is shown in the operation of the 
Valtellina lines, the government will here- 
after favor the three-phase system, and 
one of the more immediate applications is 
to be made near Genoa, where it will be 
used on the track which runs in the tun- 
nel of San Giovi. It is proposed to use 
electric locomotives upon this section, 
which will be built to draw a 500-ton train 
at an average speed of thirty miles an 
hour. These locomotives will weigh about 
seventy tons. Their use will give a much 
greater speed than is now obtained from 
the steam locomotives, seeing that the lat- 
ter are not able to draw the trains at 
more than ten miles an hour upon the 
tunnel section, where the grade is very 
steep. 


ie Italian Government is taking 





An interesting trial of Dr. Korn’s new 
image-transmitting apparatus was made 
not long since at Paris, in the rooms of 
one of the leading weekly illustrated jour- 
nals, L’Jllustration, who has secured the 
rights of operating the system in France 
and will be the first journal on the Conti- 
nent to receive pictures ovér a wire for 
publication. Dr. Korn brought his appa- 
ratus from Berlin for the purpose of mak- 
ing a public demonstration at Paris. This 
he was very successful in doing, owing 
to the cooperation of the State Telegraph 
Department, which gave him the use of the 
Paris-Lyons double telephone wire. The 
ends of the line were joined together at 
Lyons so as to make a total length of about 
600 miles between the transmitter and the 
receiver, which were set up in the hall. In 
the presence of a large audience Dr. Korn 
placed a photographic film containing the 
portrait of President Falliéres in the ap- 
paratus, and while the image was being 
transmitted over the wire he gave a short 
outline of his method. The image was re- 
ceived upon a photographic film, which 
was then developed on the spot and shown 
to the audience. The illustrated journal 
in question is now having an improved 
form of apparatus built at Paris and ex- 
pects to place one of these at London and 
another at Berlin. 





(By Our Special Correspondent.) 


A decree recently issued by the French 
government, according to a report pre- 
sented by the Postal and Telegraph De- 
partment, calls for the establishment of a 
permanent electrical commission, whose 
office it is to decide the different electrical 
questions which come up in the various 
state departments. The members of the 


- commission will be appointed for a period 


of two years. The heads of the several 
departments, such as those of roads, navi- 
gation, mines, railroads, postal and tele- 
graph, will have a voice in the commis- 
sion and are to be consulted when neces- 
sary for different matters relating to their 
departments. The Minister of Public 
Works nominates the president, vice-presi- 
dent and secretary of the commission from 
among the members, and there will be ap- 
pointed two assistant secretaries, one of 
these to be chosen from the personnel of 
the Postal and Telegraph Department and 
the other from the Public Works Depart- 
ment. It is decided to have the commis- 
sion hold three sessions per year. When 
necessary, the rules provide for appoint- 
ing special committees for examining cer- 
tain questions and presenting a report. 





The city of Berne is now supplied with 
current from two hydraulic plants upon 
the Kander and the Aar rivers and also 
by a steam plant which lies within the 
city limits. As to the first hydraulic plant, 
it is known as the Matten-Werk, and the 
Aar stream furnishes a fall of twenty feet, 
with a large volume of water. At present 
there are erected in the station three tur- 
bine units of 150 horse-power each. The 
turbines are direct-coupled to direct-cur- 
rent generators. Of the remaining outfit 
may be cited two boosters which are 
worked in connection with two batteries 
of accumulators. On the Kander river is 
located a larger hydraulic station, which 
has a total machine capacity of 6,000 
horse-power. The stream furnishes a 200- 
foot head of water in this case. In the 
station are installed five main turbine 
groups of 1,200 horse-power each, besides 
a smaller group for the exciter. Alter- 
nators of 4,000 volts and forty cycles are 
used, together with direct-current ma- 
chines of 3,000 horse-power. Step-up 
transformers raise the voltage of the alter- 
nators to 16,000 volts for the overhead 
line where the distribution limits exceed 
three miles. Below this radius the ma- 
chine voltage of 4,000 volts is used on the 


lines. Lying within the city limits is a 
steam plant which furnishes a part of the 
current for use in the town. It is known 
as the Mazili-Insel station, and uses a 
steam outfit, including four water-tube 
boilers of 210 square metres heating sur- 
face each. The furnaces are heated by 
coke. The dynamo room contains a steam 
turbine outfit, which is supplied by the 
Brown-Boveri firm. At present there are 
installed two steam turbines of 500 kilo- 
watts each. These are coupled direct to 
alternators of the same make, which give 
3,200 volts at forty cycles. 





A hydraulic plant of some size is to be 
erected in Dalmatia, near the town of 
Spalato, by a syndicate which has been 
recently formed on the Continent for the 
purpose. The first part of the plant will 
be installed so as to give a capacity of 
25,000 horse-power. Later on it is pro- 
posed to increase the capacity to 75,000 
horse-power. The syndicate is formed by 
Genoa capitalists in connection with one 
of the large Austrian banking houses. It 
is intended to use most of the current for 
the hydraulic plant in the manufacture 
of a new artificial fertilizer which has 
been brought out by a German company. 
This product is known as cyanamide of 
calcium, and is to be manufactured by a 
recently invented electrolytic process. 





An ore-hauling electric railroad has 
been installed not long since near Metz, 
using electric locomotives of a new de- 
sign, which are built by the Siemens- 
Schuckert Company, of Berlin. The line 
is only six miles in length, and it runs 
from the-mines of Sainte Marie Aux 
Chénes to the Maiziéres foundry. On the 
road the highest grade is about thirty per 
cent, and for hauling the ore cars there 
are used electric locomotives of fifty-eight 
tons. About 640 horse-power is delivered 
to each locomotive, equipped with four 
Siemens-Schuckert direct-current motors. 
The motors run upon 2,000 volts, using 
an overhead wire which is well insulated. 
In general the total weight of the ore 
train, together with the locomotives, is 
350 tons. Air-brakes are provided for the 
trains. On the locomotive is mounted a 
motor and air-compressor group for the 
use of the brake system. Current for the 
electric road is supplied from a distant 
plant on the three-phase high-tension sys- 
tem. There are two substations, one at 














April 13, 1907 


each end of the road, for changing the 
current to 2,000-volt direct-current for the 
trolley wire. In each of the substations 
there is a similar outfit, which consists 
of a synchronous three-phase motor direct 
coupled to a railway generator. 





The proposed cable incline which is to 
run to the summit of the Matterhorn is to 
cost about $2,000,000, according to the 
most recent estimates, and will take four 
years to build. As the summit lies at an 
altitude of 15,830 feet, this will be one 
of the highest mountain-climbing roads 
in Europe. Work is soon to be commenced 
for the new line. It will be laid out in 
two sections, and the first part of the line 
will be an electric railroad, which mounts 
up a rather steep grade to Schwarzsee 
(2,742 metres altitude), and from thence 
by a tunnel under the peak of the Hornli 
to the Matterhorn Cabin, which lies ai 
3,334 metres altitude. A cable line will 
be run from. this point up the slope of 
the mountain, as the grade is too steep 
for an electric road. An electric motor 
plant of considerable power is to be erect- 
ed at the summit for hauling the cable. 
A double tra¢k is used on this section, and 
the grade is very steep, almost approach- 
ing the perpendicular. Passengers will be 
landed at a point quite near the summit 
of the mountain, seeing that the latter is 
only twenty-two metres above the station 
level. 





The question of utilizing the large sup- 
ply of water power which can be obtained 
in Norway has been occupying the atten- 
tion of the government, which desires to 
use it for the railroads, as well as of pri- 
vate capitalists. Recently a syndicate has 
been formed which has already secured a 
concession from the state for four large 
falls in the country, representing a total 
of 80,000 horse-power available. Of this 
a good part will be utilized in the new 
electric plants which it is proposed to 
erect at the falls in the near future. The 
syndicate is formed entirely of foreign 
capitalists. According to the agreement 
which has been made between the govern- 
ment and the syndicate in question, the 
state is to acquire the plants and all the 
property at the end of seventy-five years, 
without expense. As regards the work 
upon the new plants, it is estimated that 
the total cost of installing the hydraulic 
stations upon the four falls will be in the 
neighborhood of $2,500,000. 

C. L. DuRanp. 

Paris, March 27. 
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Hearing on Public Utilities 
Bill. ) 

On April 3 the judiciary committee of 
the New York State Senate and the As- 
sembly railroads committee held a meet- 
ing at Albany, N. Y., to listen to objec- 
tions against certain provisions of the 
Page-Merritt public utilities bill. 

Joseph H. Choate appeared on behalf 
of the New York, New Haven & Hart- 
ford Railroad, and urged the adoption of 
the proposed amendments to the bill. Mr. 
Choate said that a public service bill ought 
to provide for the great essentials of pub- 
lic safety, as well as the safety of the 
stockholders and the bondholders. It 
should make impossible any rebate or dis- 
crimination. It should make impossible 
any watering of the stock. It should 
leave to a commission reasonable regula- 
tion of traffic, so as to prevent, if possi- 
ble, congestion. All of these features of 
the bill had been left untouched by the 
amendments. He called attention to three 
or four points which seemed to him hos- 
tile from every possible point of view to 
the interests of the people and the rights 
of the stockholders and bondholders. The 
first is the creation of a commission to take 
the control and management of the rail- 
roads, consisting of five men in each of 
these divisions, who shall be liable to re- 
moval by the governor without notice or 
warning or reason or assent of anybody 
else, simply because he so chooses. There 
is no provision in this bill that anybody 
whose removal is proposed shall be heard 
until his successor is nominated and con- 
firmed. He thought the commissioners 
should be appointed with the consent of 
the senate, and should be removed only on 
charges that they had been unfaithful to 
their duty, and after a fair trial. Mr. 
Choate objected to the vesting in the com- 
mission of power final and absolute. The 
burden of review, if this were possible, 
would be inflicted upon the railroad com- 
panies until the court admitted to have 
jurisdiction had declared that the order 
complained of was beyond the powers of 
the commission or in violation of the con- 
stitution of the state or of the United 
States. He wanted the courts to have 
power to review any order made by the 
commission. 

Ex-Judge A. J. Dittenhoefer appeared 
for the Long Acre Electric Light and 
Power Company. He declared that sec- 


tion 68 of the bill, which gives the pro- 
posed public service commission power to 
refuse the certificate of authority neces- 
sary under the laws before a corporation 
can begin operations, where it shall be 
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shown that the territory it seeks to supply 
already has an ample system furnishing 
good service, contained a “joker” which 
had for its purpose the confirmation of 
the Consolidated Gas Company’s monopoly 
in New York city. He would be unre- 
servedly in favor of the bill if it were not 
for this provision. 

Senator Page explained that the pro- 
vision had been inserted to protect exist- 
ing companies who had been prevented 
under the new law from capitalizing their 
franchise, and from blackmailing compe- 
tition on the part of small companies. He 
stated, however, that the bill would be 
changed in this instance. 

Charles F. Mathewson spoke for the 
Consolidated Gas Company, objecting to 
the provision making it unnecessary for 
the commissioners, in the case of hearings, 
to abide by the rules of evidence, and to 
the feature making it possible for the com- 
missioners to delegate their power to the 


secretary. 
—_-@-——__——- 


Radical Municipal Ownership 
Defeated in Chicago. 

By a vote of 165,846 to 132,720, a 
majority of 33,126, the citizens of Chi- 
cago approved, on April 2, in general 
election, the pending traction ordinances, 
putting an end to the long-contested bat- 
tle. The ordinances comprise five major 
considerations: Complete _ rehabilitation 
of all the surface systems in the city of 
Chicago, municipalization under certain 
restrictions, down-town subways, universal 
transfers and through routes. 

The ordinances provide that approxi- 
mately $40,000,000 shall be expended in 
rehabilitation. This work contemplates a 
rebuilding of practically every mile of 
track in Chicago, the installation of new 
equipment of the latest design, including 
power-houses, substations and all mechan- 
ical devices. 

The ordinances provide, among other 
things, that the companies shall at once 
expend not less than $5,000,000 on the 
town subway. This is to be but a starter, 
if the complete plans are followed out. 
The city is master of this subway, accord- 
ing to the terms of the ordinances. After 
a certain period it may compel the trac- 
tion companies, if the city has not in the 
meantime taken the properties over, to 
extend the subway work. 

As to municipalization, there is some 
doubt. If the ordinances, however, mean 
what they say, the city can take over the 
properties for ownership just as soon as 
it can raise the money and desires to do 
so. It can not operate, however, until the 
people by a referendum, have so decreed. 
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Strike at the Paris, France, Electric 
Power Stations. 

A plan has been under discussion to 
supply Paris, France, with a modern elec- 
tric power supply system. There are four 
companies there, and, in addition, one 
municipal plant. The plans at present 
contemplate turning these over to a single 
company, which is to install a modern 
system. These plans caused some uneasi- 
ness among the operators of the stations, 
and on the eighth of March, without any 


warning, they walked out, so that it was - 


necessary to shut down all but one of the 
stations, which had obtained a hint of 
what was going to happen. The result 
was that many public buildings wee 
forced to close their doors, and expedients 
of all kinds were adopted in order to ob- 
tain light and power. The situation con- 
fronting the newspapers was particularly 
serious, as these employ motors for driv- 
ing their presses. Several of these papers 
secured portable engines, which were set 
up in front of the building and used for 
driving dynamos, by which means power 
was obtained. In some cases automobile 
trucks were employed, the engines being 
used to drive small dynamos. In this way 
the papers were able to be published, 
though with a somewhat reduced circula- 
tion. One of the theatres obtained a fifty- 
horse-power portable engine, and by this 
means was able to remain open, although 
but little light was thus obtained. Street 
lighting was entirely given up for the 
night. The one station which continued 
in service was able to furnish power for 
private needs only. The strikers returned 
to work the following day, but the situa- 
tion showed how dependent large cities 
are now on their supplies of electricity.— 
Abstracted from Electrical Engineering 
(London), March 21. 
te 
The Cataract of Iguazu. 

A description is given here by Henry 
Harley of a large cataract known as Ig- 
uazu, on the upper Parana river, South 
America. Hitherto this has been almost 
unknown, but is now attracting the atten- 
tion of tourists. The falls are loca‘ed 
about 1,500 miles from the mouth of the 
river, on the Atlantic coast. The Iguazu 
river rises in eastern Brazil, only thirty 
miles from the sea coast, but flows west- 


wardly and enters the Alto Parana, which 
flows south. Within twelve miles of this 
junction with the Parana it makes a bend 
of more than a right angle, and on this 
bend the entrance into a narrow gorge 
creates the falls. On the inner side—the 
Brazilian bank—the greater part of the 
water makes a clear leap of 210 feet into 
the gorge below. This forms the Braz’l- 
ian falls. The entire volume of water, 
however, is not intercepted at this point, 
the channel continuing around the elbow 
of the bend past a number of small islands 
and a larger island, which, as at Niagara 
Falls, divides the cataract and then forms 
the Argentine falls in two leaps of about 
100 feet each. Measured directly across 
from the beginning of the Brazilian to 
the further end of the Argentine falls, the 
distance is 6,000 feet, but taken around 
the broken contour of the cliff the length 
is about 10,000 feet. When, as in the 
rainy season, the water is swollen, the 
small islands are submerged and the full 
width, with the exception of the central 
island, is one mass of cataract. Just 
above the falls the actual width of the 
river is about 3,000 feet, while the gorge 
below is a narrow cafion about 400 feet 
wide. During the tropical rains the flood 
rise in the upper stream is about ten feet, 
while in the so-called Devil’s Cafiion in 
the gorge below there is sometimes’ as 
much as a difference of 120 feet between 
high and low water. No reliable measure- 
ments of the amount of water flowing 
have yet been made. In addition to the 
great power site available at the Iguazu 
Falls there are other cataracts which would 
attract much attention were it not for 
the overpowering immensity of the former. 
On the Alto Parana, about six miles be- 
low the junction of the Iguazu, comes the 
river Nacunday from the Paraguayan 
side, and only a few hundred yards back 
of the junction are the falls of Nacunday, 
a straight, uniform cataract fully fifty 
feet in height and about 250 feet wide. 
Here is a natural water-power site. Again, 
on the Parana, 200 miles above the en- 
trance of the Iguazu, are the falls of 
Guayra, while many lesser waterfalls in 
the surrounding streams have given the 
whole district the name of “the land of 
waterfalls.” At present the falls of Ig- 
uazu are reached from Buenos Ayres by 


a trip of twelve days’ duration, combining 
river and railway  travel.—Abstracted 
from Cassier’s Magazine (New York), 
April. 
Utilization of Barrow Falls, 
Queensland. 

A report has been made to the govern- 
ment of Queensland, Australia, by Will- 
iam Corin, dealing with the power avail- 
able from the Barrow Falls and the pros- 
pective market for this power. The height 
of the fall is 831 feet, and the available 
head, after allowing for the tunnel and 
pipe friction, is 818 feet. The ordinary 
flow is over 150 cubic feet per second, 
while in dry seasons fifty cubic feet may 
be relied upon. A flow of fifty cubic feet 
per second with a head of 818 feet would 
provide 3,480 electrical horse-power at the 
generator terminals. It is recommended 
in the report that if this is to be the total 
output of the plant, the equipment should 
be divided into three units of 1,160 elec- 
trical horse-power each, and a fourth be 
installed as a standby. But, taking into 
consideration the likelihood of the power 
being increased to 10,440 horse-power, to- 
gether with the advantage of using larger 
units, it seems advisable to contemplate 
installing machinery for this amount of 
power in the first case, thus providing 
four 3,480-horse-power units. Prelimi- 
nary investigations have been carried out, 
and the probability of the work being 
started in the near future depends upon 
the demand for power. The electric light- 
ing and power supply for Cairns and 
other towns amounts to 200 horse-power ; 
for operating the electric railways, 400 
horse-power ; sugar mills, 400 horse-power ; 
manufacture of calcium carbide, 2,400 
horse-power. It is thought that other 
electrothermal processes might be started 
in the neighborhood of the falls. This 
plant could supply power for manufactur- 
ing all the calcium carbide needed in Aus- 
tralia. It is estimated that the entire 
cost of the smaller plant would be $400,- 
000. The extra cost for the larger scheme, 
including storage of water above the falls, 
would be $240,000. The natural condi- 
tions are such that the proposed works 
ranks among those of lowest cost, com- 
pared with the amount of power devel- 
oped. As a railway line has already been 
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built"to the site of the falls, the difficulty 
of transporting material would be slight. 
—Abstracted from the Electrical Engi- 
neer (London), March 22. 
e 
On the Determination of the Mean 
Horizontal Intensity of Incandes- 
cent Lamps by the Rotating Lamp 
Method. 

Of the four methods of determining the 
mean horizontal candle-power of incan- 
descent lamps, that most generally em- 
ployed is the rotating lamp, although this 
system may introduce errors from two 
effects—that is, the rotation of the lamp 
may change the candle-power distribution, 
and the flickering, which is almost un- 
avoidable, may introduce errors. An in- 
vestigation of this feature of the method 
has been made by E. P. Hyde and Ff. E. 
Cady. In order to differentiate between 
the two effects an apparatus was con- 
structed whereby either the lamp might 
be rotated or the same effect be produced 
by means of mirrors rotated about the 
lamp. In order to determine the effect of 
flicker, various speeds of rotation were 
employed. Lamps of different types were 
used, and it was found that the errors 
suggested did occur; that rotation at low 
speeds introduced a flicker which made it 
impossible for different observers to give 
consistent readings, although the readings 
of any one observer were in good agree- 
ment. When rotating at speeds sufficient 
to avoid this error the deflection of cer- 
tain of the filaments was such as to in- 
troduce a considerable error. It was 
found, with certain types of lamps, that 
there was a difference of as much as seven 
per cent due to the flicker between the 
readings of different observers. With cer- 
tain of the unanchored filaments a high 
speed of rotation caused an error of seven 
per cent. It was found that the lamps can 
be rotated at a speed. of 360 revolutions 
per minute, which is double that generally 
employed, without introducing sufficient 
bending of the filament to produce serious 
error. For certain lamps this does not do 
away with the flickering, but this, in turn, 
may be avoided by placing a mirror to one 
side of the lamp, turned so as to reflect 
light into the photometer, which is thus 
lighted by the direct rays and by the re- 
flected rays coming out at an angle of 
ninety degrees. In this way the error 
due to flicker was made so small as to be 
negligible. The authors then discuss the 
errors which may be introduced by this 
method of photometry, the principal one 
being due to the different lengths of the 
two paths taken by the light. The best 


method is to compute a scale of candle- 


‘ ereases toward the ends. 
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powers for*a given position of the’mirror. 
This, of course, should be corrected for 
the loss due to reflection. When lamps 
varying widely in candle-power must be 
tested on the same photometer, certain 
precautions are necessary. The readings 
should be taken near the centre of the 
bar, as the error due to the method in- 
This may be 
done by means of a rotating diaphragm, 
which cuts down the amount of light re- 
ceived to that required.—A bstracted from 
the Bulletin of the Bureau of Standards 
(Washington), December. 


e 


Hydroelectric Power versus Steam 
for Industrial Plants. : 

The steam engine, says H. von Schon, 
has become a thing of perfection, an- 
nihilating distance and time; but a worthy 
competitor was introduced when electr‘c 
energy was brought under practical con- 
trol. The autocracy of steam as a supreme 
power agent was challenged, fought, and, 
for aught one can know to-day, may be 
doomed to defeat at the hands of this 
mighty rival. And now we are approach- 
ing a third milestone in power history— 
the distant transinission of electric cur- 
rent—the perfection of which not only 
threatens to put steam as a motive agent 
in the second place of importance, but 
reaches out boldly for the crown worn so 
long and undisputed by King Coal as the 
prime source of energy, and may force his 
late majesty to restore to old Neptune 
some of his former glory in moving the 
wheels of industry. It therefore becomes 
important to compare the relative advan- 
tages of steam and hydroelectric power. 
The more important features of the power 
plant and its service which contribute to 
the successful operation of a shop or mill 
may be grouped under four heads—avail- 
ability, adaptability, efficiency and cos‘. 
Power must be constantly available. 
Should it fail for any reason the shop 
ceases to operate. The cause of failure 
of a steam plant may be want of fuel, and 
although the resources of the world are 
large, they are not generally distributed, 
and even their proximity is no guaran'ee 
of continuous supply, as other agenc‘es 
must be reckoned with. Power may not 
be available because the plant needs re- 
pairing, and all parts of a steam power 
equipment are refined machines subject to 
severe strains, and, in part, wearing rap- 
idly. Individual machines may be stopped 
for want of motive power and on account 
of repairs required by the mechanical 
drive. On the other hand, hydroelectric 
power requires no fuel. Its energy source 
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“is falling ‘water. The supply is  distrib- 
uted over all sections, every stream repre- 
senting such energy. In Germany to-.lay 
water powers are being developed with 
falls as low as three feet. The available 
supply of this energy is as unknown as 
that of fuel. It is everywhere, and its 
availability for power, when once har- 
nessed, does not depend upon the good 
will of labor organizations or the facilities 
commanded by transportation lines. Its 
continuity of supply is beyond the influ- 
ence of human agencies; it is regulated 
by Nature’s laws only. A hydroelectric 
plant rarely causes delay due to repairs or 
renewals of parts. The supply and serv- 
ice is continuous and constant. As to 
adaptability, the steam plant must be lo- 
cated in close proximity to the work, and 
the type of mechanical drive adopted prac- 
tically fixes the arrangement of machines 
and tools, irrespective of the demands of 
the process peculiar to the character of 
the work to be done. The speed can not 
readily be changed, and, as a rule, it is 
not as high as could be utilized to ad- 
vantage. With electric power all this is 
different; in fact, all these objectionable 
features are removed and advantages are 
added. The efficiency of the steam power 
mechanical transmission varies, of course, 
with the type of equipment and the 
amount of load. Moreover, the efficiency 
varies greatly with the load. It is 
estimated that the efficiency with me- 
chanical drive varies from forty-five 
to seventy-eight per cent, while the 
net working efficiency with the electric 
drive is from eighty-eight to ninety per 
cent. The cost of the equipment varies 
also with the size, as does the cost of 
operation. Estimates are given for a 
1,000-horse-power plant in detail. From 
these it is found that the cost per horse- 
power per year for a 100 per cent load- 
factor will be $32.12 for steam and $22.40 
for electricity. Moreover, an _ electric 
power plant is available for doing work 
outside of the mill. A central plant is 
among the best assets of a growing town. 
Hydroelectric development to-day has as- 
sumed a new aspect differing from its 
former status. The purpose now is to 
secure the largest, most economical and 
most efficient development of the oppor- 
tunity, which necessitates a correct esti- 
mating of the available power-factors and 
the planning of a development by which 
the most remunerative output may be se- 
cured.—Abstracted from the Engineering 
Magazine (New York), April. 
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How Direct-by-Mail Adver- 
tising Helps the Solicitor. 
Pray, whence was the wild, weird notion 

that the central station could 
drop its solicitors abruptly 
stranger among folks, like Gulliver among 
the Giants, and expect him to be hospit- 
ably received in their midst? 

He must have some excuse for his ex- 
istence. His appearance ought to be 
heralded by plausible announcement. His 
way should be prepared, his path made 
clear, his mission foretold in every way the 
central company can contrive to do it. 

Lo, the solicitor cometh with a new 
story, the telling of which sounds like a 


conceived 
down, a 


strange tale to many who would listen, 
could they be made, beforehand, to un- 
derstand. Shall we leave it to the solicitor 
to work out his own problem alone, un- 
aided, and against an indifferent, unsym- 
pathetic public? Hardly. It is not so 
nominated in the bond. 

The solicitor is a bright fellow, pos- 
sessed of persistency, good looks, persua- 
sive words, and a willingness to fight the 
Dragon, yet why should his shoulders be 
overloaded with a pack that reduces his 
energy for the real work to be done? 

There’s a means of preparing the way 
for the solicitor to come, unimpeded, with 
There’s a way to fit the 
public for his acceptance. There’s a way, 
in fact, to make the public anxiously an- 
ticipate his visit. 

How shall it be done? By direct-by- 
It isn’t a guess. It 
isn’t an experiment. It isn’t a theory. 
It’s as plain as two times two are four. 
It’s as plausible and provable as a prob- 
lem in Euclid. It has been tried. It is 
being tried. It is working out the answer 
every day among central stations which 
used to dream and hope and long for new 
customers to come and coax for admit- 
tance. 

Let us say there are 10,000 people in 
your vicinity who ought to be using cur- 
rent. It would bother your force of 
solicitors to call, even once, on these 
people, within a reasonable length of time ; 
and by the time the second call could be 
arranged for, these people would have en- 
tirely forgotten the influence of the first 
call. Likely the second call would be 


his message. 


mail advertising. 
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made by a different solicitor, which would 
tend to destroy the “personality” of these 
visits, and consequently result in the work 
having practically to be started all over 
each time. No serial effect would be ac- 
complished. No context would be pre- 
served. No continued connection of argu- 
ment could be maintained throughout the 
visits, to’any culmination. 

You could nicely, easily, perfectly and 
surely reach these 10,000 people with a 
close-knitted chain of arguments as often 











it is but natural that you should strike 
your man at some time when he happens 
to be in just the receptive spirit to listen 
to your story. 

Each piece has done its allotted work, 
and, combined, these pieces have welded 
a strong series of all conceivable argu- 
ments as to why electricity should be used. 

In a continued series of such insistent 
mail advertising, you have a splendid op- 
portunity to appeal to your people, not by 
one argument which might not fit all, but 





Electrical cooking booth of the Maryland Telephone and Telegraph Company, light and power 


department, Baltimore, Md.. at the Pure Food 


Show. 


Throngs of people usually attend such 


shows and the opportunity to interest a large number of people in electric utensils presents itself 


to the central station. 


as you wish by a service of direct-by-mail 
advertising. You would be absolutely 
certain of getting before each person 
every time you sent out a letter. If you 
made it attractive enough, and interesting 
enough, and logical enough, you would be 
sure of this advertising securing atten- 
tion. Each piece would make its impres- 
sion. Every succeeding piece would make 
this impression deeper. 

After awhile, as you persist, and your 
advertising busily goes out, each piece 
coming on the heels of its predecessor, 


by a wide selection of different arguments, 
among which you are reasonably certain 
to appeal to all, individually and col- 
lectively. 

Kach recipient will pick out and con- 
sider just the argument which most inter- 
ests him. All you have to do is to furnish 
the variety. 

Dr. Oliver Wendell Holmes used to say, 
“Fools and dead men are the only ones 
who never change their minds.” If you 
see to it that neither of these two classes 
is represented on your list, you will always 
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have a promising chance of changing your 
people’s minds and bringing them to elec- 
tricity. 

Right advertising, persistently and 
steadfastly adhered to, will sooner or later 
wear down the most stubborn prejudice. 

It is not written that a sensible man can 
forever hold out against the truth. This, 
then, is the philosophy on which direct-by- 














A few model chacirienty illuminated show windows 
found in Janesville, Wis. Such windows as these 
leave no doubt in the minds of merchants of the 
superiority of electricity for show window lighting. 
Install a few like these in your town and observe 
the effect upon other merchants. 


mail advertising is built and stands to- 
day. Is it to be wondered at that it 
should precede and open the way for the 
solicitor? Is it any wonder that it edu- 
cates people to the wide uses of electricity, 
and enables them to intelligently grasp 
what the solicitor talks about when he 
calls on them? Isn’t it easy to conceive 
of just how and why it tends to make the 
public a more willing audience for the 
solicitor ? 

In frequent cases this advertising closes 
up business, in itself, without the necessity 
of a visit. If it is strong 
enough to do that, assuredly it is well 
fitted to open the path for the solicitor, 
him some interested 


solicitor’s 


and to arrange for 
and attentive listeners. 

Folks are not skulking about any more, 
trying to dodge the question of electricity. 
Folks are getting curious about it. They 
are getting curious to the point of anxiety. 
They are hearing about it on every hand. 


They are seeing its activities. They are 
observing its wonderful work in their 
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neighbor’s homes, 
factories, 
about it. 

They are receiving your direct-by-mail 
letters, novelty folders, colored post cards, 
booklets, etc., every week or every two 
weeks, and they are beginning to watch 
for your little monthly bulletin which 
brings to their homes or stores or factories 
such information as they are learning to 
take an interest in. 

With a proper stir and enthusiasm kept 
up by your direct-by-mail advertising, can 


in stores, in shops, in 
They are hearing people talk 


it be denied that your solicitors’ ways are 
made easier, 
sults? 


Verily, it is a cloud by day 


and more prolific of re- 


and a pillar 
of fire by night, to guide the solicitor. 
More right arm. 
Direct-by-mail advertising will give it to 


power to his good, 


him. 




















Under this general heading we shall pre- 


sent to our readers a _ series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany’s representatives. 

We shall gratefully accept contributions 
and suggestions from any of our readers. 


of a big concern said to me 
“Tf a certain salesman I 


A manager 
the other day: 
know only possessed the pleasing voice of 
another salesman I know, 
the king-pin in the business.” 


he would be 


Which is the long way of 
that an agreeable tone of voice is a de- 
sideratum much desired in a salesman. 

In fact, I believe it’s 
to successful salesmanship that I’d strong- 
ly urge all you fellows to cultivate it as- 
siduously. 

Remember the man 
“Tt’s that catches 
looks that grab a man.” 
all right, half 
catches the men just as much as it does 
the women. 

The orator holds his audience by his 
eloquence as much as by the sequence of 
Keep tab on the next noted 
speaker you listen to, and verify this. 

How often you hear the remark: “I 
could listen to that man’s voice all day.” 
So, boys, try voice cultivation and see if 
it doesn’t pay. Present your arguments 
to prospective current users in as Clear, 
smooth and pleasing a tone of voice as you 


saving, boys, 


such an essential 


who remarked: 
a woman, and 
He hit the truth 


way, for 


voice 


but only voice 


his words. 
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can assume, and you'll be surprised how 
quickly it will become second nature to 


you. 
Second nature is nothing, anyway, but 
the constant application of any teaching ; 
and a well-modulated, pleasing voice is 
truly a valuable asset -to any salesman. 


Don’t forget it, fellows. 














Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 
aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of central station 
current. 


No man can be considered great who 


does not move until he is pushed. 


Every central station manager can’t be 
an advertising genius, but he can be wise 


enough to employ expert service. 


A central station that employs solicitors 
and uses intelligent advertising has two 


advantages, each a help to the other. 


Some men are like an unskilful trap- 
per; he knows how to set a trap, but hasn’t 











Souvenir postal cards, illustrating the-Janesville Elec- 
tric Company power plants, and sent ty the com- 
pany to customers and prospects. 

got the wisdom to bait it (with good 

advertising) . 


“The live man is 
he gits the whole 


Josh Billings said: 
like a runaway hoss: 
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of the road.” ‘The same is true of a 
central station which advertises. 


Know your subject thoroughly, and con- 
vey the impression that you know what 
you are talking abut. 


Remember, if you do not sell current 
your company can not afford to keep you. 
However, no company will 
much of you at first. 


expect too 


Stand up for your company; your cus- 
tomers will appreciate you for it. 











from week to 


It will be our endeavor, 


week, to present in this department brief 
notices of activities among the central 
stations, as gathered from men who are 


in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELEcTRICAL REVIEW. 


Nature is the greatest benefactor of 
any region, but men of action, brains and 
enterprise are needed to perform tasks 
suggested by the unequaled opportunities 
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Middle West, where success is everywhere, 
progress everywhere, enterprise every- 
where and where many and complete 
causes operate to bring about this condi- 
tion. The city is considered one of the 
most live, down-to-date cities in Wiscon- 





P. H. Korst, secretary and general manager of the 
Janesville Electric Company. 


sin, and a great deal of credit must be 
given to the Janesville Electric Company 
for fostering enterprise and making it an 
incentive for manufacturers and other 
firms to locate there. 

This company has three separate plants 
in operation, all of which are run by 
water power, and with every modern 
facility the company is able to furnish 
an unlimited amount of current to turn 
the wheels of trade and also to turn dark- 


ness into day. 
Under the management of P. H. Korst, 











Showing front and back covers and some inside pages of the March issue of the bulletin of the Janesville Electric Company. 


scheme is in delicate buff and glossy green, showing the illustrations to the best advantage. 


lavish Nature has provided, in order to 

obtain practical and useful results. 
Janesville, Wis., with a population of 

about 15,000 is situated in the golden 


secretary and general manager, ably as- 
sisted by Ernest B. Korst, contract agent, 
this company has made a fine showing in 
the past year or so with its new-business 
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department, which is conducted in an ex- 
ceptionally broad-minded manner. 

The company is a firm believer in per- 
sistent and thorough direct-by-mail ad- 
vertising, newspaper advertising and solic- 
itors. Its strongest and best advertising 
is its electric bulletin, published monthly, 
and sent to each and every customer and 
a large list of prospects. This bulletin 
contains sixteen pages, is printed in two 
colors throughout, is well illustrated and 
is an investment which brings large re- 
sults. A better idea of the attractive 
make-up of this valuable bulletin can not 
be given than by reproducing herewith two 





Ernest B. Korst, contract agent of the Janesville 
Electric Company. 
of the inside pages and the front and back 
covers. 
This bulletin advertising is backed up 
with good newspaper advertising and 
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courteous and well-drilled solicitors, who 

answer the inquiries sent in on the re- 

turn postal enclosed with each bulletin. 
All bills and correspondence of this 
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enterprising firm are sent out in bright, 
attractive and suggestively designed en- 
velopes. For example, letters and bills 
sent to power users are enclosed in en- 
velopes on which there is printed a design 
suggestive of electric power; to sign users 
the design is suggestive of electric signs, 
etc. 


10 COMPANY — 
one 
f ELECTRICITY 


| HE CHEAPEST AND EST POWER FOR ait. PURPOSES 
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The porch light is pushed to a con- 
siderable extent, as this company believes 
if it can once persuade a non-user of elec- 
tricity to adopt the porch light, that cus- 
tomer will see the advantage of electricity 
and have his house wired. Porch lights 
are connected at a flat rate of fifty cents 
per month. 
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percolator, etc. The company believes in 
these methods, and that it is only a matter 
of time before all customers who do not 
use much electricity will install it for the 
numerous uses in their household. 

Free lamp renewals are given. Flat- 
irons are put out on thirty days’ approval, 
and seventy per cent are kept. 





A new thing in envelopes which the Janesville Electric 
Company uses in sending out monthly statements, 
advertising matter and other correspondence, 


When a manufacturer of souvenir postal 
cards published three views of the Janes- 
ville Electric Company’s dams, the com- 
pany straightway procured a supply and 
sent them to all its customers and pros- 
pects, thereby fostering a closer and 
friendlier feeling. 

The company also has one of the finest 
display rooms that has come to our notice. 
Electric cooking and heating demonstra- 
tions are advertised regularly for certain 
days, and these create considerable inter- 
est. These demonstrations consist of elec- 
trie fans, broilers, waffle irons, laundry 
irons, coffee percolators, chafing dishes, 


A_PORGH LIGHT 


Controlled by a Switch in the Hall, is 
Good Protection Against 
Intruders. 


If you have ever been alone at home of 
an evening, and the doorbell rang, you 
would have given something to be able to 
see who your caller was before opening 
the door. An Electric Porch Light 
also affords a light of welcome to your 
guests. We connect them at a flat rate 
of fifty cents per month 


JANESVILLE ELECTRIC CO. 


Onthe Bridge # a # Both Phones 





Small bulletins or envelope enclosures which the Janes- 
ville Electric Company mails with monthly bills 
and miscellaneous correspondence. 


The whole building of the company is 
artistically decorated with electric lights, 
which give a very brilliant illumination 
and can be seen at quite a distance. In 
this the company sets the example for 
theatres, amusement places, etc. 

Mr. Korst believes that it pays to pub- 
lish lists of all new customers. These 
lists are published every sixty days in the 
company’s monthly bulletin. 





ELECTRIC COOKING 
ait 
——HEATING— 
DEMONSTRATION, 
af our office on the bridge 


FRIDAY AND SATURDAY 
February 9th and 10th. 


ase Ovens, Broilers, Waffle Irons, Laundry Irons, 
Coffee, Percolators, Chafing Dishes, Heating Pads and many 
other devices will be shown in actual operation. A Sewing 
Machine will be run by electric motor. 

Electrically Percolated Coffee and refreshments will be served 
by Shurtleff. 


The ladies are especially invited. 












JANESVILLE ELECTRIC cO., 


BOTH PHONES. - - + OM THE BRIDGE 








Samples of newspaper advertisements used by the Janesville Electric Company. 


heating pads and many other devices 
shown in actual operation, such as sewing 
machines and washing machines run by 
electric motors. As a rule, the ladies are 
treated to coffee made in the electric per- 
colator. 


There is a minimum charge of $1 in 
residence districts, and when meters are 
read, if the meter readers find that cus- 
tomers are not using current to meet the 
minimum charge, they try to persuade the 
housewife to get even by using a flat-iron, 





The display room of the Janesville Electric 
Company. 


Contractors do the wiring, as it has been 
the experience of the company that con- 
tractors are good solicitors; hence this is 
the reason that the Janesville Electric 
Company has discontinued its wiring con- 
tract department. 

During the year 1906 this company 
made the following new-business record: 
seventy-nine residences; twenty-nine 
stores, hotels, warehouses, fifteen 
signs ; thirty-two motors; seventy-two flat- 
irons; 
chines. 

Signs are put out on the flat rate, and 
by this method this company has suc- 
ceeded in installing forty. The following 
flat rates are made on signs: 


etc. ; 


twenty-one fans 7 six massage ma- 


1,825 hours, dusk 4,327 hours, dusk 


until 11 P. m. until dawn. 
2 C.-P. $1.26 a year. $2.11 a & year. 
4 * 232° % 4.22 “ 
8 iad 4.73 “oe se 7.89 “ af 
[ee - eee S476", “* 


Five per cent discount is allowed from 
the above prices for prompt payment. 

Night watchmen turn on and off al! 
signs. Lamps are renewed in signs free 
of charge. 

Taking everything into consideration, 
the management of the Janesville Elec- 
tric Company is to be congratulated upon 
the company’s showing. If any central 
station man is ever in the neighborhood of 
Janesville he might well stop off and make 
the acquaintance of the management of 
this company, as well as see the artistically 
illuminated store windows, handsome elec- 
tric signs, display room of the company, 
etc. 
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MECHANICAL 


APPARATUS 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 




















The Westinghouse Storage 
Battery for Stationary 
Service. 

The Westinghouse Machine Company, 
East Pittsburg, Pa., has placed on the 
market a storage battery for stationary 
service which is the result of many years 
of systematic study of all types of storage 
batteries manufactured in this country 


and abroad. The battery is distinctly of 


= 


Fic. 1.—Typre S-4 PosttrvE GRID. 


s 
. 


Fig. 2.—Typr S-4, on Two AnD ONE-HALF 
AMPERE POSITIVE PLATE. 


the pure lead, sulphuric acid type, the 
positive and negative plates being made of 
pure lead, without tin, antimony or other 
alloy. The active formed 
from the lead itself by a Planté process, 
with sulphuric acid as an electrolyte. 

In Fig. 1 is shown a type “S-4” posi- 
vertical and horizontal 
cross-sections. The parts adapted to be- 
come active material consist in effect of 
a number of very small units (a-a), which 
are pure lead leaves or lamina joined at 


material is 


tive grid with 





PLATE, SHOWING EXPANSION JOINTS. 


Fic. 5.—Typre 8-8 NEGATIVE PLATE. 


Fig. 3.—Type 8-8, on Tatrty-AMPERE Post- 
TIVE PLATE, SHOWING EXPANSION JOINTS. 





Fic. 4.—Type 8-6, OR TEN-AMPERE POSITIVE 











their ends to round conductor ribs. These 
ribs, in turn, end in the main stiffening 
ribs, making up the frame of the plate. 
The leaves are grouped in panels, three 
to four inches square, depending on the 


size of the plate. The plate, including 





Fic. 6.——TEN-VoLt Set. THREE AMPERES FOR 
Ereut Hours. RAILWAY SIGNAL SERVICE. 

















Fic. 7.—Typr 11-8-6 CreLL COMPLETE WITH 
SanD TRay. 


frame and leaves, is of chemically pure 
lead compressed into one piece without 
joint or weld. The active material—per- 
oxide of lead—is formed from the lead 
itself. The coating of peroxide entirely 
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surrounds each lead leaf, which remains 
a core of pure lead of sufficient size to 
furnish active material to replace that 
gradually deposited in the bottom of the 
cell. This core is also of sufficient section 
to provide ample conductivity during the 
long life of this type of battery. Fig. 2 
shows the type “S-4” positive plate when 
formed. 

The volume of space between the sur- 
face of the leaves is equal to the volume 
of the leaves themselves. This space ac- 
commodates the lateral expansion due to 
the increase in volume of the unit leaves 
upon the formation of lead peroxide. 
Zach of the units tends to increase in 
length. This longitudinal strain results 
in a slight increase in the length of the 
panel, so that the top and bottom ribs of 
four-panel plates are rendered . slightly 

















Fis. 8.—Typr 15-S-7, 140-AmPERe CELL, LEAD- 
LINED WooDEN TANK. 


bow-shaped, but the surfaces of the plate 
remain flat. In plates of more than four 
panels there are no horizontal framing 
ribs, but there is a thin corrugated sheet 
connecting the adjacent. panels, as is 
shown in Fig. 3. This is the type “S-8” 
positive plate. At each end of this ex- 
pansion sheet a rectangular space is pro- 
vided, separating it from the vertical con- 
ductors, allowing all vertical growth to be 
taken up by the expansion sheet. The 
rectangular openings also allow diffusion 
and consequent equalization of ‘the density 
of the electrolyte on both sides of the 
plate. 

The: negative plate is similar to the 
positive plate, with the exception that 
there is approximately thirty per cent 
more active material, due to an increased 
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number of laminations, and also because 
of a heavier formation permissible be- 
cause of absence of subsequent corrosion 
in the negative plate. It also differs from 
the positive plate in that it is unneces- 
sary to provide for longitudinal growth, 
and the expansion spaces are therefore 
omitted. 
—_——_<-@—_____ 
The Lazier Engine. 

The Lazier Gas Engine Company, Buf- 
falo, N. Y., has been organized to manu- 
facture a new type of gas engine for 
which a number of exceptional features 
are claimed. Arthur A. Lazier, formerly 
president of the Lazier Engine Manufac- 
turing Company, of Buffalo, has sold his 
entire interest and entered the organiza- 
tion of the Lazier Gas Engine Company 
as its president. Mr. Lazier has been en- 
gaged for several years in the perfecting 
of a type of gas engine which would elim- 
inate the objectionable features of former 
models. He has associated with him a 
staff of mechanical engineers and gas-en- 
gine experts. The two 
plants. in operation producing the new 


company has 
Lazier gas engine. 

The Lazier engine is like other gas en- 
gines in principle, but in the simplicity 
of its construction it has widely differing 
features, and its mechanism, instead of 


being on the inside of the machine, is on 
the outside, where inspection and repairs 
can be made with facility. 
operated mechanically, and a double sys- 


The valves are 





Front View oF LAZIER GAs ENGINE. 


tem of ignition, which may be run either 
separately or in combination, has been pro- 
vided. 
ranged that the time of firing the charge 
can be changed while the machine is in 
operation. 

A feature of the new engine is that the 
cams and cam shaft run in oil, but are 
still in plain sight of the operator. The 


This ignition system is so ar- 
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system of operating the cam shaft is new, 
there being but four gears to the entire 
machine. These, being spiral gears, and 
running in oil, make the operating almost 
noiseless. The objectionable feature of 
inability to take up lost motion in the con- 
necting rod of a vertical engine is elim- 
inated by an extended take-up. Provision 
has also been made throughout the entire 
machine for taking up the lost motion of 
all working parts. 








SIDE SECTIONAL VIEW OF LAZIER GAs ENGINE. 


The engine operates on alcohol, kero- 
sene, distillate, illuminating gas or pro- 
ducer gas, and is made in all sizes from 
two horse-power to 300 horse-power. 

——— es 
The Kern River Plant of the 

Edison Electric Company 

of Los Angeles, Cal. 

The new power-house of the Edison 
Electric Company of Los Angeles, Cali- 
fornia, on the Kern river, is nearing com- 
pletion. The initial electric’ generating 
equipment provides for an output of some 
20,000 kilowatts. The power will be 
transmitted by pole lines to Los Angeles 
and to Santa Barbara. Four General 
Electric Company 5,000-kilowatt, three- 
phase, fifty-cycle, generators have been in- 
stalled. These large machines are water- 
wheel driven at 250 revolutions per min- 
ute, delivering current at a potential of 
2,300 volts to the secondaries of the trans- 
formers. Each of the thirteen transform- 
ers has a capacity of 1,667 kilowatts, the 
primaries being arranged with taps to 
provide for Y connections at several dif- 
ferent potentials, the highest being 75,000 
volts and the lowest 33,000 volts. The 
secondary windings are arranged for delta 
connection at 2,300 volts. 
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DOMESTIC AND EXPORT. 

ROCK ISLAND SOUTHERN RAILROAD COMPAN Y—Stockhold- 
ers of the Rock Island Southern Railroad Company, which already 
has an interurban line between Galesburg and Monmouth, IIl., and 
is planning to build to Rock Island, have received announcement of 
a meeting to be held in Rock Island, Ill., May 29, for the purpose of 
increasing the capital stock of the company from $50,000 to $3,000,000. 

McKINLEY SYNDICATE TO OPERATE IN ST. LOUIS—The 
McKinley syndicate has been granted a franchise to enter St. Louis, 
Mo., and will enter that city as the St. Louis Electric Terminal 
Railway Company. The company will invest $5,000,000 in land and 
improvements in St. Louis. Plans have been prepared for a new 
bridge across the Mississippi river from a point near Salisbury 
street to Venice. The bridge will be 2,365 feet from shore to shore, 
and will cost $2,500,000. The structure will have a clearance of 
seventy-five feet above low water. Three passenger stations and 
express depots will be erected in St. Louis. 


HURON RIVER WATER POWER TO BE DEVELOPED—The 
Edison Company of Detroit, Mich., has started the development of 
the Huron river power for electric lighting and commercial uses. 
A 415,000-horse-power plant with three water-wheels will be installed 
at Lowell, near Ypsilanti. This dam is already in, the power hav- 
ing been used to run mills until they burned down and the Edison 
people acquired the property. It will be December before this work 
is finished. It is said the next move, to be made inside of a year, 
is the building of a dam with a twenty-two-foot head, about a 
quarter of a mile above the present Michigan Milling Company dam 
in Ann Arbor, Mich. 

J. G. BRILL COMPANY ABSORBS WASON MANUFACTURING 
COMPANY—To round out its consolidation of companies engaged 
in electric and steam car manufacture the J. G. Brill Company, of 
Philadelphia, has bought the outstanding $300,000 stock issue of the 
Wason Manufacturing Company, of Springfield, Mass., for $1,200,000, 
the Wason company becoming a part of the $10,000,000 combination 
which the Brill company recently financed, the other companies 
being the American Car Company, of St. Louis; the G. C. Kuhlman 
Company, of Cleveland, and the John Stephenson Company, of Eliza- 
beth, N. J. The money required to acquire the Wason company was 
furnished by the Brill company through the sale of $1,270,000 of 
its new preferred stock. The odd $70,000 will be used by the Brill 
company to add to its working capital. 

GEORGIA RAILWAY AND ELECTRIC COMPANY INCREASES 
CAPITAL STOCK—At a meeting of stockholders of the Georgia 
Railway and Electric Company an issue of $2,500,000 of stock was 
made. Of this, $2,000,000 was divided among the stockholders of 
the company, and increased their holdings about one-third. The 
issue was looked upon in the nature of a dividend. The remainder, 
$500,000, was held in the treasury to be distributed according to the 
requirements of the company. President Arkwright stated that the 
new stock was given the stockholders instead of a dividend upon 
the earnings, which had been withheld and devoted to improve- 
ments in the company’s properties. It amounted practically to 
a dividend of thirty-three and one-third per cent. No actual sales 
were caused by the new issue, the stock being held by the former 
stockholders in proportion to their holdings. The increase was 
from $6,000,000 to $8,500,000. 


EDUCATIONAL NOTE. 

CLARKSON SCHOOL OF TECHNOLOGY—The celebration of the 
eleventh anniversary of founder’s day, Thomas S. Clarkson Memorial 
School of Technology, Potsdam, N. Y., was held on March 18. The 
programme was carried out, a number of addresses being made, the 
principal one being by .Professor Frederick Remsen Hutton, of 
Columbia University, the title being “Capacity for Service—An 
Ideal in Technical Education.” In this Dr. Hutton showed how a 
technical education fitted young men for the work of life. 


PERSONAL MENTION. 
MR. F. D. LAWRENCE, of the F. D. Lawrence Electric Company, 
Cincinnati, Ohio, was a New York visitor last week. 


MR. W. C. CANDEE, assistant secretary of the Okonite Company, 
Limited, New York, was awarded $6,500 by a jury in a Brooklyn 
court last week for injuries received in a trolley car accident about 
two years ago. 


MR. GEORGE A. McKINLOCK, president of the Central Electric 
Company, Chicago, I1l., has been a New York visitor for several days, 
meeting his son, Alexander, with whom he intends to sail for Europe 
later this month. 


MR. J. W. STEPHENSON, who has been for several years con- 
nected with the Dayton Lighting Company, of Dayton, Ohio, has 
been selected by the General Electric Company to go to India and 
take charge of construction work soon to be started there. 


MR. WILLIAM H. BROWN, secretary and treasurer of the 
Springfield Consolidated Railway Company, Springfield, Ill., has 
been appointed secretary of the Peoria (Ill.) Gas and Electric 
Company, succeeding J. M. Robb, who recently resigned to take a 
position in Nashville, Tenn. 


MR. J. A. PEIRCE has resigned as general superintendent of 
the Mexican Electric Tramways, Limited, of Mexico City, Mexico, 
to become interested in the formation of a large electrical supply 
company for Mexico. Mr. Peirce had been general superintendent 
of the Mexican company since April 1, 1905. 


MR. CHARLES E. TRUMP, president of the Novelty Electric 
Company, of Philadelphia, Pa., was a New York visitor last week. 
Mr. Trump, besides being prominent in the electrical field, is one 
of the most distinguished connoisseurs of planked shad in the 
country, and reports that the season is now open down the Dela- 
ware Bay. 


“ MR. FRANCIS H. DEWEY, president of the Worcester Con- 
solidated Street Railway Company, Worcester, Mass., has been elect- 
ed president of the Worcester & Southbridge and the. Worcester & 
Blackstone Valley Street Railroads, succeeding Charles R. Mellen, 
president of the New Haven. Under this arrangement President 
Dewey becomes general head of the lines in that part of the state 
which are controlled by the New Haven. 


MR. DE WITT C. McCMONAGLE has been made general manager 
of the Wallkill Transit Company, Middletown, N. Y., to succeed E. C. 
Folsom, of Atlantic City. William N. Gould has been made superin- 
tendent of the company. E. C. Folsom goes to Bay City, Mich., as 
general superintendent of the Saginaw-Bay City Electric Railway and 
Light Company. J. P. Beale, whom Mr. Gould succeeds as superin- 
tendent, accompanies Mr. Folsom to Bay City, and becomes superin- 
tendent of the Bay City road under him. 


MR. A. J. KENNEDY, who has been with the Stromberg-Carlson 
Telephone Manufacturing Company, of Rochester, N. Y., for a 
number of years, in the engineering and later in the sales depart- 
ment, has associated himself with the Wire and Telephone Com- 
pany of America, as traveling representative of this company’s 
sales department. Mr. Kennedy has a broad acquaintance in the 
telephone field, and will no doubt be no small factor in developing 
the sale of this company’s already rapidly increasing business. 


MR. CYRUS O. BAKER, known to his friends in the electrical 


field as the “Platinum King of America,” returned the first of the 


week from a month’s trip with his wife through the West Indies. 
They had a very enjoyable trip, visiting all points of importance, 
including the Panama Canal section. At Havana, Mr. C. W. Baker, 


whose wife had accompanied the party, met his brother, and the 
tourists spent several days visiting Cuba. Mr. Baker states that the 
ruins from the earthquake at Jamaica are very impressive, and he 














April 13, 1907 


thinks it will be a Jong time before the community recovers from the 
disaster. 


MR. WILLIAM L. HAYES, of Cleveland, Ohio, has been ap- 
pointed assistant manager of the Cleveland district of the Ameri- 
can Steel and Wire Company, including the plants at Sharon, 
Niles and Cleveland. He will have jurisdiction, under Robert W. 
Ney, of Cleveland, Ohio, manager of the district. Mr. Hayes has 
been connected with the bond house of W. J. Hayes & Sons, but prior 
to that was employed by the American Steel and Wire Company. 
The decision’ to erect a $2,000,000 plant at Cleveland led to the 
appointment. 


MR. RICHARD E. DANFORTH, of Rochester, N. Y., will assume 
the position of general manager of the transportation department 
of the Public Service Corporation of New Jersey, May 1, as the 
successor of Albert H. Stanley. Mr. Danforth has been identified 
with traction matters since 1891, when he graduated from Cornell 
University. He started his career as a railroader in the mechani- 
cal department of the Buffalo Railway Company, and reached the 
position of superintendent and purchasing agent. In 1901 he be- 
came affiliated with the Lake Shore Electric Railway Company, of 
Cleveland, and a year later went to Rochester. 


PROFESSOR BRAINERD KELLOGG, dean of the faculty of the 
Polytechnic Institute, of Brooklyn, N. Y., whose career as a teacher 
extends over almost half a century, has tendered his resignation to 
take effect at the end of the term in June. Directly after his 
graduation from the Middlebury College in 1858 Professor Kellogg 
became a teacher, and in 1868 accepted the chair of English and 
literature in the Polytechnic Institute and he has since been con- 
nected with the institute. He has been professor of English and 
philosophy for ten vears and in 1899 became dean of the faculty. 
He has been president of the philology department of the Brooklyn 
Institute of Arts and Sciences since it was organized. Professor 
Kellogg is the author of several well-known school books. 


ELECTRICAL SECURITIES. 

Following the indication in the stock market recently, the 
rally of last week is abundant testimony as to the inherent strength 
and stability of even those industrials which suffered the most 
in the decline which culminated on March 14. The response of 
speculators and investors to the easing of money conditions shows 
that above all other things the monetary phase of the question was 
the dominating influence. The quick appreciation of the public at 
large of the renewed activity, and the show of strength by the 
conservative interests, led to general advances last week, some of 
these being of goodly proportions. While it is hoped that public 
confidence will not carry market values beyond a reasonable point, 
it is certain that prices will go higher than they are at present. 
Public confidence is resting upon the assurance which has been 
given in many instances quite lately of the solid foundation upon 
which the whole economic fabric of the country is built. Notwith- 
standing the rumors of retrenchment announced by some of the 
corporations, pending possible Federal meddling in business affairs 
and promiscuous railings at the corporation idea in general, the work 
of creating new industries, rehabilitating others, and expanding 
those which are responding to increased demands goes merrily on. 
No better indication of the ultimate trust which the big interests 
of the country have in a continuance of the present prosperity exists 
than the crowded condition of the order books of the iron and steel 
producers. Another point worthy of notice in this direction is the 
prevailing low price for iron and steel, particularly for rails and 
structural materials, considering the immense business in hand 
and inquiries concerning at least 25,000 tons for delivery in 1908. 
These conditions will assure continued prosperity, even though some 
apprehension may exist as to radical changes in administrative 
domination in the country’s affairs gt large. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 6. 


New York: Closing. 
Aliie-GUAWMOrS: COMMON... 6 <.06.06% 06s 5 eres citioe 12% 
Allis-Chalmers proferred......2.....ccsseccce 34144 
Becosivn: MeaplG TIONSIt. 0.6.3 ese ee edie 615% 
CIE. IGG ooo nhs he. ised w Sei 129% , 
COMEIOTGOURIG: oun Cewek cies eenetones 149 
Interborough-Metropolitan common........... 27 
Interborough-Metropolitan preferred......... 62 
Hives COUNTY TOCURIC. 6 ick wedi ne cee coces 126 


Mackay Companies (Postal Telegraph and 
Cables) common (ex-dividend)......... 70 
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a Mackay Companies (Postal Telegraph and 
Cables) preferred (ex-dividend)........ 


Mismiatinn TICvAlGG.. o.oo c ccccescasccece 138 
Metropolitan Street Railway................ 94 
New York & New Jersey Telephone.......... 111 
NU MIRCINDIS UII soo ooo hanes come eahield w Hales 82 
Westinghouse Manufacturing Company (ex- 
RWG ooo staan ess shlagacedvedases 146% 


The annual stockholders’ meeting of the General Electric Com- 
pany will be held at Schenectady on May 14. Books close April 18 
and reopen May 15. 


Boston: Closing. 
American Telephone and Telegraph......... 122 
Edison Electric llluminating................ 205 
Masenehusetia Picctvies. .. <0 ccc ccteccccces 60% 
New England Telephone...................-. 118 


Western Telephone and Telegraph preferred.. 70 


The American Telephone and Telegraph Company’s instrument 
output statement for February is as follows: gross output 148,762; 
returned, 54,411; net output, 93,351. The total now outstanding 
is 7,298,086. 


Directors of the Edison Electric Illuminating Company have 
declared the regular quarterly dividend of 2% per cent., payable 
May 1 to stockholders of record April 15. 


The New England Telephone and Telegraph Company, incor- 
porated under the laws of New York, has filed. with the Massa- 
chusetts secretary of state a statement of its financia! condition, 
dated December 31, 1906, as follows: assets—real estate and machin- 
ery $1,398,917; merchandise, $2,521,421; cash and debts receivable, 
$4,466,453; plant and franchise, $29,716,894; miscellaneous, $1,968,- 
290; total, $40,071,977. Liabilities—capital stock, $29,761,100; debts, 
$6,980,908; reserves, $1,416,298; balance profit and loss, $1,913,670; 
total, $40,071,977. The profit and loss balance compares with $1,- 
782,877 for the preceding year. Directors of the New Engiand 
Telephone and Telegraph Company have declared the regular 
quarterly dividend of 1% per cent on the capital stock, payable 
May 15 to stockholders of record April 20. 


Philadelphia: Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........... 55% 
Electric Storage Battery preferred.......... 55% 
PRAGO Ie THIGCEPIE. << ecw cnc ccccccccosaes 8% 
Philadelphia Rapid Transit................. 17% 
United Gas Improvement (ex-dividend)...... 92% 


Directors of Philadelphia Rapid Transit Railway Company have 
made an assessment of $5 per share, payable May 6. This will 
make the stock $35 paid in. 

The stockholders of the Electric Company of America will hold a 
special meeting in Camden, N. J., on April 23 to act upon a resolu- 
tion to reduce the capital stock of the company. The annual meet- 
ing will be held the same date. 


Chicago: Closing. 
CT TONING 6 a o's oc os clailescacudac seus 130 
CR EN Gila a scien cc acis snldielensees 145 
Metropolitan Elevated preferred............ 69 
National Carbon common... ........ceesccee 80 
National Carbon preferred... ..........-..-. 110 


Union Traction common. ............-ceee8s —_— 
Onion Traction prorerred; ... « . 6. ces ccs — 

The Chicago Telephone Company gained 2,538 telephones during 
March. The total now in use is 179,407. 

The Oak Park Elevated daily average number of passengers 
carried during March, including transfers, was 49,373, a decrease 
of 169. The annual meeting of the Oak Park Elevated has been ad- 
journed to June 3. 

Directors of the National Carbon Company have declared the 
regular quarterly dividend of 1 per cent on the common stock, 
payable April 15. Books closed April 5 and reopen April 16. 

The Metropolitan West Side Elevated Company has issued its 
annual report for the year ended February 28. Gross earnings 
amounted to $2,697,238, and expenses to $1,312,155, leaving net of 
$1,385,083. After paying charges the surplus remaining is $404,454, 
comparing with $322,631 for the preceding year. This, added to the 
previous surplus, gives a total surplus of $1,195,467. The Metro- 
politan Elevated during March carried 154,790 passengers daily, 
an increase of 16,621. Joseph E. Otis, Charles H. Requa and Byron 
L. Smith have been elected directors of the company. 








NEW INCORPORATIONS. 

NORFOLK, VA.—Cedar Grove Efland Telephone Company, of 
Orange county. $10,000. 

CONCORD, N. H.—The William F. Allen Power Company, of 
West Stewartstown. $40,000. 

HELENA, MONT.—Helena & Butte Electric Railway Company. 
$500,000, of which $301,000 has been subscribed. 

MILWAUKEE, WIS.—Footville Telephone Company, Footville. 
Amendment increasing capital stock from $10,000 to $15,000. 


GILLESPIE, ILL.—Gillespie Telephone Company, Gillespie. $25,- 


000. Incorporators: J. A. Stice, R. H. Isaacs and T. H. Hall. 
ALBANY, N. Y.—Beaver River Light and Power Company, 
Croghan. $40,000. Incorporators. J. P. Lewis, H. S. Lewis, M. W. 


Holt, Beaver Falls. 


DENVER, COL.—Yampa Telephone Company. $10,000. Incor- 
porators: L. L. Wilson, Arnold Powell, H. J. Kernage, A. C. Bower, 
J. B. Male, Yampa. 

MADISON, 
Illinois corporation. 
$50,000 to $100,000. 

MADISON, WIS.—Farmers’ Mutual Telephone Company, Prairie 
du Sac. $5,000. Incorporators: Edwin Steidtmann, Henry Thoelke 
and Fred Waffenschmidt. 

MADISON, WIS.—New Lisbon Mutual Telephone Company, New 
Lisbon. $5,000. Incorporators: Albert Klibker, George L. Heath 
and James D. Strickland. 

HELENA, MONT.—Missoula & Bitter Root Traction Company, 
$40,000. Incorporators: P. J. Shannon, O. Blood, J. L. Humble, E. 
O. Lewis and W. W. McCracken. 

INDIANAPOLIS, IND.—Southern Electrical Construction Com- 
pany, South Pend. $100,000. Directors: T. Denoon, Orman H. 
Gabel, J. F. Noel and W. H. Clinton. 

DAVENPORT, [OWA—The Davenport & Burlington Interurban 
Company. $250,000. C. G. Hipwell, president. To build an inter- 
urban line from Davenport to Burlington. 

MASCOUTA, ILL.—Southern Illinois Long Distance Telephone 
and Telegraph Company, Mascouta. $2,500. Incorporators: G. F. 
Wembacher, H. V. Liebig and C. R. Harris. 

TRENTON, N. J.—The South American Construction Company. 
$1,000,000. To construct and operate steam and electric railroads, 
telephone and telegraph lines in South America. 

SPRINGFIELD, 
pany. To operate telegraph and telephone lines. 
porators: C. E. Harsh, J. C. White, W. I. Sickafus. 

FRANKFORT, KY.—Three Forks Telephone Company, of War- 
ren county. $800. Incorporators: G. W. and E. U. Mottley, of Allen 
county, and J. H. Souther and J. E. Moulder, of Warren county. 

SPRINGFIELD, ILL.—Mount Sterling Telephone Company, 
Mount Sterling. $12,000. To operate a telephone line. Incor- 
porators: Alexander H. Clark, Edwin Pendleton, Edward E. Clark. 

CHARLOTTE, N. C.—Asheville and Hendersonville Railway 


WIS.—Farmers’ New Era Telephone Company, an 
Amendment increasing the capital stock from 


ILL.—Sullivan Telephone and Telegraph Com- 
$17,500. Incor- 


Company. $750,000. To build a line from Asheville to Henderson- 
ville, twenty miles. C. F. White, of Skyland, principal stockholder. 

READING, PA.—Manufacturers’ Electric Company. $5,000. 
Stockholders: M. C. Combes, Philadelphia; F. W. Farrington, 


Brooklyn, and J. M. Amos, Philadelphia. M. C. Combes is secretary. 

ALBANY, N. Y.—Western Sullivan Telephone and Telegraph 
Company, Callicoon. $25,000. Directors: Valentine Schneidell, Jef- 
fersonville; Louis Bauernfiend, North Branch; F. S. Anderson, 
Callicoon. 

MANCHESTER, MASS.—James F. Shaw & Company, street rail- 
way contractors. $500,000. James F. Shaw, president, and George 
A. Butman, secretary and treasurer. Directors: the above officers 
and Edward P. Shaw and Arthur W. Clapp. 

BIRMINGHAM, ALA.—The Wetumpka Power Company, Wetump- 
ka. To build and equip a power and lighting plant in the town of 
Wetumpka. $6,000. Incorporators: M. Hohenburg, H. Hohenburg, 
F. W. Lull, F. M. Tate, Charles W. McMorris. 

SPRINGFIELD, ILL.—Prairie State Traction Company, White 
Hall. To construct and operate a railway from White Hall or 
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Boodhouse, I1l., through Macoupin county to Pana, Ill. $6,000. In- 
corporators: H. C. Morrow, A. P. Grout, H. M. Bowen. 


MILWAUKEE, WIS.—Wisconsin Valley Electric Railway Com- 
pany. To operate an interurban line from Grand Rapids, Wis., to 
Stevens Point, Wis., and eventually to extend the system to Wausau 
and Merrill. $25,000. Incorporators: George A. Whiting, of Neenah; 
H. F. Whitcomb and George Lines, of Milwaukee. 

DENVER, COL.—The Walsenburg & Western Railway Company. 
$100,000. Incorporators: E. W. Griffith, L. E. Rowland, F. E. Guy, 
George C. Barnard and F. J. Jackson, of Denver. The proposed line 
will begin at Walsenburg and proceed thence to Talpa, Gardner and 
Malachite, all in Huerfano county, and to Westcliffe in Custer county. 


SACRAMENTO, CAL.—The Western Sierras Power Company. 
To locate and deal in water rights for power purposes; to create, 
sell and distribute electricity for light and power; to buy, own and 
sell real estate and other property, etc, $10,000. Directors: C. C. 
Bonte, H. Stillman, E. S. Brown,.A. L. Shinn and M. J. Dillman. 


TELEPHONE AND TELEGRAPH. 
MARLBOROUGH, N. Y.—The Colonial Telephone Company will 
open an exchange at Mariborough. 


MONTREAL, CANADA—Barrie has given the Bell Telephone 
Company a renewed five-year exclusive franchise. 


LOUISVILLE, KY.—The Home Telephone Company will make a 
number of improvements and repairs to its system, thereby bettering 
the service. 


NASHUA, N. H.—The New England Telephone Company has re- 
sumed the work of laying underground conduits in certain sections 
of the city. 


MELROSE, MASS.—The. New England Telephone and Telegraph 
Company has placed in operation its new system in Melrose. This is 
installed in a new building just completed. 


DENVER, COL.—At a cost of $100,000 the Colorado Telephone 
Company has finished remodeling its branch station on York street. 
The new station has nearly double the capacity of the old and many 
improvements have been made. 


NEW LONDON, CT.—The Southern New England Telephone 
Company has installed an armored submarine cable across the 
Niantic river at Niantic. It is a fifty-line cable and will double the 
service capacity in that locality. 


BURLINGTON, IOWA—The Mississippi Valley Telephone Com- 
pany has under way plans for extensive improvements to its sys- 
tem. A new building is to be erected at Keokuk and new switch- 
boards installed both in Keokuk and Burlington. 


ALBANY, N. Y.—A certificate has been granted authorizing the 
Highland Telephone Company, of Highland. Mills, to increase its 
capital stock to $75,000. It is now capitalized for $40,000. The new 
stock will be sold to secure money for the erection of new build- 
ings, new switchboards and other improvements. 


BELLINGHAM, WASH.—The Sunset Telephone Company will 
soon begin the installation of a telephone system between Acme and 
Wickersham, where connection will be made with Skagit county. A 
short time ago the Farmers’ Mutual Telephone Company, of What- 
com county, announced its intention of serving the same territory. 
The new system will afford several thousand people telephonic com- 
munication with Bellingham. 

DES MOINES, ITOWA—Excavation for the erection of an east 
side exchange for the Mutual Telephone Company has been begun. 
The contract for the conduits and other underground work has been 
let to the King-Lambert Company. The exchange will be of brick, 
two stories and 46 feet by 140 feet in size, and building will cost 
about $9,000 and have accommodations for 3,000 telephones. One 
thousand will be installed immediately. 

FORT SCOTT, KAN.—The ’Frisco railroad officials announce that 
$250,000 is to be spent in rebuilding eight hundred miles of telegraph 
lines. Some weeks ago work on the construction of a new line 


from Fort Scott south was commenced and on the west side of the 
track from Fort Scott to Edwards new poles and wires have been put 
up. From Springfield to St. Louis the telegraph block system will 
be put in. This provides for the blocking of trains every five miles. 














April 13, 1907 


ELECTRIC LIGHTING. 
FORT SMITH, ARK.—Pryor Creek is to have an electric light 
plant installed by Parsons, Kan., capitalists. 


POUGHKEEPSIE, N. Y.—The Poughkeepsie Light, Heat and 
Power Company has a force of men at work extending its lines to 
New Paltz. 


CRESTON, IOWA—The Creston Gas and Electric Company has 
again changed hands, Jones & Hovey, of Independence, Iowa, the 
former owners, again securing control. 


SPOKANE, WASH.—The Washington Water Power Company will 
lay between 300,000 and 400,000 feet of underground ducts for its 
light and power wires the coming summer, 


AURORA, ILL.—Charles E. Wallace, city engineer of St. Charles, 
has received the contract for the entire equipment of the proposed 
new municipal lighting plant for Maple Park. 


ROME, GA.—An election has been ordered by the Rome council 
for May 7 to decide whether or not the city of Rome shall issue 
$150,000 bonds for the purpose of erecting an electric lighting plant 
and paving the principal streets. 


LAUREL, MD.—At a meeting of the Laurel Improvement Asso- 
ciation a resolution was passed asking the mayor and city council 
to bond the town for a sum not exceeding $50,000 to build a new 
electric plant and sewerage system. 


ELBERTON, GA.—The Broad River Power Company is the name 
of a new concern now being chartered by some business men to 
develop certain water powers on Broad river, about where North 
and South Broad rivers come together. Ten thousand horse-power 
will be developed, and mills and other industries will be established. 


SANGER, ORE.—The directors of the Sanger Gold Mines Com- 
pany announce that the work of the Eagle River Electric Power Com- 
pany, in the construction of the power plant on the Eagle river, near 
Sanger, is well under way. The electrical machinery is being manu- 
factured by the General Electric Company and is under contract for 
delivery June 1, 1907. 


NORWICH, CT.—The Norwich Electric Company, of Norwich, 
Ct., which was recently incorporated, has organized. There are 
fifty-five shares subscribed for, on which $2,710 cash and no property 
has been paid. The officers are: president and treasurer, Amos C. 
Swan; vice-president, C. L. Adams; secretary, Charles J. Twist; 
Louis Olsen, W. M. Burdick, J. M. Fillmore, all of Norwich. 


VINCENNES, IND.—At the annual meeting of the Vincennes 
Light and Power Company these directors were elected: H. W. 
Frund, John Le Croix and Edward De Wolfe, Vincennes; G. W. 
Ritchie, Kalamazoo, Mich.; C. B. Kelsey, Meyer S. May, Dwight 
Smith, Harry B. Wales, R. P. Merrick and Edward M. Deane, Grand 
Rapids. Messrs. Le Croix, De Wolfe, Ritchie, Kelsey and May are 
new to the board. 


GREELEY, COL.—The pole line of the Northern Colorado Power 
Company into Greeley has been completed, and it is expected that 
the plant will be in operation within a few weeks. The power 
plant, to cost $450,000, is located at Lafayette, Col., and power will 
not only be furnished to cities in northern Colorado, but to farmers 
along the route for household purposes, for running machinery on 
farms and especially for pumping water for irrigation. 


LANSING, MICH.—The Commonwealth Power Company, which 
has recently completed an immense dam at Lyons, is endeavoring 
to make contracts for lighting Mason and Grand Ledge, and also 
made offers to sell power to the city of Lansing for electric light. 
It is said to be the purpose of the company to secure a monopoly of 
the water powers of central and southern Michigan‘and to control 
the production of electric power in that part of the state. 


ATLANTA, GA.—The North Georgia Electric Company announces 
that it will be ready within sixty days to furnish light, heat and 
power to Atlanta patrons. The source of this company’s power is 
a water power near Gainesville, and the current is transmitted to At- 
lanta by wires strung on steel towers erected at short intervals be- 
tween Atlanta and Gainesville. It is announced that the price of 
power, lighting and heating will be reduced about thirty-three and 
one-third per cent. 


NEW HAVEN, CT.—Stockholders of the United Illuminating 
Company of New Haven have reelected the board of directors and 
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voted to authorize an increase in the capital stock to the amount of 
$500,000. This capital will be used to carry on the laying of under- 
ground conduits in the centre of the business section of New 
Haven. The stockholders reelected the following board of directors: 
James English, J. W. Alling, William J. Atwater, H. C. Warren, E. 
G. Burnham and A. B. Beers. : 


JACKSON, MICH.—The Commonwealth Power Company, con- 
troiling water power property in southern Michigan and selling elec- 
tricity all through that section of the state to factories, electric rail- 
roads, cities and private consumers, has broken ground for an ad- 
dition to its steam power plant in Jackson which will increase its 
present capacity of 2,000 horse-power to 4,000 horse-power. This 
plant is maintained as supplementary to the water power plants 
along the Kalamazoo and Grand rivers. 


WICHITA, KAN.—As an inducement to the city to grant a 
thirty-year extension to its franchise, the Wichita Gas and Electric 
Light Company offers a material reduction in cost of light and power 
to consumers and will permit the city to purchase the plant at the 
end of eight years. The present rate for electric light for domestic 
use is twenty cents per kilowatt-hour. The new rate is twelve cents. 
Commercial light is now ten cents, and the new rate nine cents. 
The company agrees to spend $100,000 in improvements if the ex- 
tension of the franchise is granted. 


OLYMPIA, WASH.—Plans for the construction of a big electric 
power plant in Thurston county, on the upper waters of the Nes- 
qually river, are outlined in a suit for condemnation filed in the 
superior court of Thurston county by the Nesqually Power Com- 
pany, of Tacoma. The papers state a large plant will be erected 
upon the banks of the river for the purpose of generating electricity 
for the use of the Tacoma Eastern Railway and for the purpose of 
furnishing lights to the city of Tacoma. The company proposes to 
erect a dam across the river and divert the water into a flume, 
through which it will be carried to a forepen situated upon a high 
hill or bluff about 2,000 feet down the river. From here it will 
be taken by a penstock to the turbines. 


BOWLING GREEN, KY.—The Green River-Hydro-Electric Com- 
pany, of Bowling Green, Ky., seems to be an assured success. Louis- 
ville parties are also interested. It is proposed to issue bonds to 
the extent of $75,000, and from the proceeds to build a 1,000-horse- 
power electric power plant at Glenmore, about twelve miles down 
Barren river. It is the purpose to transmit the electric current to 
Bowling Green, where it can be used to furnish light, heat and power 
for the city and county. Surveys and plats have already been made 
and it is the intention of the company to have the plant in working 
order by September 15. About $60,000 of the stock has been sub- 
scribed. It is also rumored that the company expects to build an 
electric line from Bowling Green to Elizabethtown. 


MICHIGAN CITY, IND.—The Michigan City gas works and the 
e‘ectric light plant have been merged, the corporation to be known as 
the Michigan Light and Gas Company, of which C. H. Geist, of 
Chicago, owner of several gas and electric plants in northern In- 
diana, is president. Geist owned the gas plant and recently bought 
the light plant owned by the Michigan City Light and Power Com- 
pany, of which A. A. Boyd was president. The Boyd syndicate was 
dissolved and the Geist company organized, with the following 
directors: C. H. Geist, H. B. Hoyt and E. G. Staschen, of Michigan 
City, and H. B. Hurd and W. F. Booth, of Chicago. The Geist syn- 
dicate bought the electric light plant for $150,000, and the new 
company, controlling both light and gas interests, will be incor- 
porated at $300,000. 


PEKIN, ILL.—Articles of incorporation of the Morton Light, 
Heat, Power and Water Company have been filed. The capital 
stock is $18,000 and the incorporators are Henry Beyer, Moses S. 
Beyer and Frank Beyer, who are the principal stockholders, William 
R. Lackland holding one share, value of $100. The directors are 
Henry Beyer, Moses S. Beyer and W. R. Lackland. The object of 


the company is to operate waterworks; to furnish electricity, gas, 
steam and hot water for any purpose they may prove adaptable; to 
construct, purchase and operate flour, feed and saw mills, or either 
of them; to manufacture and sell artificial ice; to manufacture, buy 
and sell electrical machinery and supplies, steam and hot-water 
boilers and supplies therefor. The water and light plants have been 
operated by the Beyers at Morton for some time. 
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MARENGO, IOWA—The Marengo Midland Interurban Railway 
Company has been organized to build a line from Fairfield. 


ITHACA, N. Y.—The commissioners of the town of Ithaca have 
granted a franchise to the Ithaca & Seneca Falls Interurban trolley 
road. 


SAN BERNARDINO, CAL.—The San Bernardino Traction Com- 
pany has mortgaged to the Los Angeles Trust Company all its fran- 
chises, rights of way and real property and rolling stock for the sum 
of $1,000,000. 


HAILEY, IDA.—The plat of the proposed new electric road 
between Milner and Gooding, on the Twin Falls North Side land, 
has been filed in the United States land office. The road is to be 
fifty miles long. 


KILLINGLY, CT.—The Consolidated Railway Company will this 
spring construct an electric road from Dayville through Attawau- 
gan and Ballouville to Pineville. The line will connect a series of 
thriving mill villages. 


PATCHOGUE, N. Y.—At a recent meeting the board of village 
trustees granted a franchise to the Suffolk Traction Company for a 
trolley railroad. This is the same company which recently received 
a franchise from the highway commissioner of Brookhaven. 


GALION, OHIO—The city council has granted a franchise to 
the Galion Southern Electric Railway Company. This action com- 
pletes the right of way for the entire line, from Galion to Mt. 
Vernon, via Fredericktown, and the preliminary work will begin 
at once. 

LAPORTE, IND.—It is announced at South Bend by A. W. 
Harris, representative of the South Bend and Kalamazoo electric 
line, that the road will actually be built and in operation this sum- 
mer. Mr Harris’s orders are to hire all available men for con- 
struction work. ; 


NEW CASTLE, PA.—The charter of the Wumpum Electric Street 
Railway Company has been filed. It is for 999 years and provides 
for $36,000 capital to build a line two miles long. H. W. Hartman, 
of Ellwood, is president, and owns 480 of the 720 shares of stock. 
The balance is held in Pittsburg. 


CHEYENNE, WYO.—Negotiations are in progress for an electric 
street railway for Cheyenne and Fort Russell, to be installed this 
summer. Work is to be commenced on the power plant and tracks 
not later than May 1. The line will run from South Cheyenne, 
through the city to Lake Minnehaha, to Fort Russell, and later to 
Frontier park, Sloan’s lake and other resorts. : 

NEW ROADS, LA.—There is a move afoot to construct an elec- 
tric trolley line from New Roads around False river, covering a 
distance of thirty-two miies. A large eastern syndicate has had an 
engineer looking over the territory. It is proposed to inaugurate 
a freight and passenger service, carrying freight from points be- 
tween New Roads and Glynn. The territory to be covered is very 
thickly populated. 

PETERSBURG, VA.—An electric railway line is to be built by 
capitalists of Pittsburg, Pa., which is to connect the electric rail- 
way system of Norfolk, Portsmouth and suburban lines with the 
Richmond and Petersburg electric systems. This new line will start 
from Norfolk, passing through Chuckatuck, Smithfield, Burwells, 
Isle of Wight county; Surrey Court House, Claremont, Cabin Point, 
and thence to Petersburg. 

AUBURN, N. Y.—The Auburn & Northern Electric Railroad 
Company has been authorized to increase its capital stock from 
$250,000 to $1,500,000. The company has a line in course of 
construction between Port Byron and Auburn and has secured 
rights of way for a line between Auburn and Cayuga. The latter 
line, it is expected, will cross Cayuga Lake and connect with trolley 
roads to Seneca Falls and the west. 


NORTH YAKIMA, WASH.—The county commissioners have. 


granted to the Yakima Intervalley Traction Company a fifty-year 
franchise to build a system of electric and motor lines over the 
country roads throughout the valleys of the Yakima. Anticipating 
favorable action by the board, the company, composed of local 
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ELECTRIC RAILWAYS. 
WAUSAU, WIS.—The village of Schofield has granted a fran- 
chise to the Wausau Street Railway Company. 
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business men, started engineering ~work some time ago and com- 
menced actual construction April 1. 


HAMILTON, OHIO—Dr. Harvey Cook, of Oxford, Ohio, has sur- 
veyors at work on a traction line route from Hamilton to the col- 
lege town. The line starts at the Macneale-Urban Safe Works and 
parallels the Cincinnati, Hamilton & Dayton Railroad. It is said the 
right of way is being secured for the Dr. Henry road, which is 
being built from Indianapolis to Hamilton, and expects to enter 
Cincinnati over the Cincinnati Northern. 


BRUNSWICK, GA.—At a council meeting the electric street rail- 
way franchise was given to F. D. M. Strachan and his associates. 
The plant of the Mutual Light and Water Company will be turned 
over to the city by Strachan as soon as an arbitrated value can be 
arrived at, the city to pay for it in five years, with a payment of 
$10,000 as soon as the value is established. The franchise is to cover 
a period of fifty years, the contract lasting only ten years. 


NORFOLK, VA.—AII the former officers as well as the members 
of the board of directors of the Norfolk & Portsmouth Traction 
Company were reelected at the annual meeting of the stockholders 
of the company. The officers of the company are: R. Lancaster 
Williams, Richmond, president; Frank O. Briggs, New Jersey, first 
vice-president; G. M. Serpell, Norfolk, second vice-president; E. C. 
Hathaway, Norfolk, general manager, and W. J. Kehl, Norfolk, 
secretary and treasurer. 


BYRON, CAL.—A4 syndicate in which are a number of Alaska 
mining men, backed by a capital of three million dollars, will soon 
commence the construction of an air line electric road from Stock- 
ton to Byron direct, and from the latter point feeders to the Brent- 
wood district on the north and to Livermore on the southwest. 
Byron Hot Springs, Bethany and Herdlyn station will be tapped 
and branch lines run through the various agricultural districts in 
the southern end of the county. 


LANCASTER, PA.—There will be a complete trolley system 
between Lancaster and Philadelphia by January 1 next. The Lan- 
caster County Railway and Light Company now has in operation 
a line from Lancaster to Christiana, eighteen miles east of Lan- 
caster, and engineers of the company have begun surveying for a 
line to connect Christiana with Coatesville, twenty miles further 
east, to which point there are now trolley lines from Philadelphia. 
The new line will give direct connection between Lancaster and 
Philadelphia. When the gap between Mt. Joy, fourteen miles west 
of Lancaster, is closed with a projected line to Middletown, there 
will be a continuous trolley line between Philadelphia and Harris- 
burg. 


TOPEKA, KAN.—The Wyandotte & Lawrence Railroad Company 
has been granted a charter by the Kansas state board. The company 
is incorporated with a capital stock of $510,000. Of this amount 
$170,000 is to be preferred stock, the balance $340,000 common. The 
first board of directors is composed of five residents of Kansas City, 
Kan.: Benjamin Schnierle, J. E. Wherrell F. K. Schuepbach, H. C. 
Downs and E. Y. Blum. Mr. Schnierele and Mr. Wherrell are officers 
of the Wyandotte state bank, at Kansas City, Kan. The company 
proposes to construct and operate a standard gauge railroad between 
Lawrence and Kansas City, passing through Douglas, Johnson, 
Leavenworth and Wyandotte counties. It is to be thirty-eight miles 
in length, the motive power used to be electricity, steam or gasolene. 
The life of the corporation is ninety-nine years. 5 


NEW: HAVEN, CT.—The plans of the New York, New Haven & 
Hartford Railroad Company are definitely announced for the build- 
ing of trolley lines from Great Barrington to South Egremont, in 
Massachusetts, and to Canaan, Ct., the junction point of the Central 
New England and Housatonic steam railroad lines. The line from 
Great Barrington to Canaan will closely parallel the Housatonic 
Railroad and is part of a more extensive system of parallels which 
will be followed ultimately by the using of the upper part of the 
Housatonic line mainly for express service, leaving local service 
to the trolleys. The immediate plans in the Berkshire region also 
include the building of a cog road to the top of Mount Greylock, 
the other terminal of which has not yet been definitely decided upon. 
None of these projects will be affected by the curtailment policy of 
the New Haven company regarding extensions. They form part of 


a large scheme of opening up the Berkshire region as a great sum- 
mer resort. 
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INDUSTRIAL ITEMS. 
LESLIE C. DORLAND & COMPANY, Poughkeepsie, N. Y., will 
be pleased to send to any one interested descriptive matter concern- 
ing the Dorland automatic time switch. 


THE DIEHL MANUFACTURING COMPANY, Elizabethport, 
N. J., announces the opening of a Baltimore, Md., office at 217 North 
Calvert street, with H. A. Thomas as manager. 


INCORPORATED, Coaticook, Quebec, Canada, 
This 


A. O. NORTON, 
has published a catalogue devoted to its ball-bearing jacks. 
catalogue will be sent to any one interested upon request. 


THE WHEELER CONDENSER AND ENGINEERING COM- 
PANY, New York city, announces the removal of its offices to the 
tenth floor of the West Street Building, corner West and Cedar 
streets. 


THE ELECTRICAL GOODS PURCHASING COMPANY, 105 
Reade street, New York city, is making a specialty of purchasing 
goods for ore supply house or a central station in each town where 
such arrangements can be made. Thorpe Wright is the manager of 
the company, and will be pleased to secure prices and catalogues of 
electrical goods. 


THE DIAMOND ELECTRIC COMPANY, Warren, Ohio, has ready 
for distribution some interesting literature concerning its electrical 
and mechanical toys for educational purposes. The company is 
calling particular attention to a small student’s electric engine 
which is being used in several schools to demonstrate the .charac- 
teristics of electrical action. 


PH. BONVILLAIN & E. RONCERAY, Paris, France, announces 
that M. Ronceray will leave Havre on April 13, to be present at 
the American Foundry Men’s Association exhibition, to be held in 
Philadelphia, Pa., May 20 to 24. At the same time he will visit the 
principal machine tool manufacturers, so as to establish connections 
for the sale of their machines in Europe. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has pub- 
lished a corrected index showing catalogues, bulletins, instruction 
books, etc., in force April 1. This gives a list of 135 publications, 
each treating of a separate product or group of products of the 
Allis-Chalmers Company. In addition to the numerical arrange- 
ment the publications have been classified according to the subject. 


THE HILL-WRIGHT ELECTRIC COMPANY, INCORPORATED, 
105-107 Reade street, New York city, reports the business of renew- 
ing incandescent lamps in a very prosperous condition, orders being 
received from all over the United States and even from Alaska 
and Porto Rico. The company is constantly in the market for 
burned-out lamps, for which it states it can quote attractive prices. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
is making a number of improvements to its plant. When com- 
pleted the productive capacity will be about doubled. Thirty-four 
acres of land adjoining the plant have recently been purchased for 
the purpose of adding to the shops. Ten acres of this plot will be 
graded at once. Switching tracks will be put in, and the lumber 
yard will be removed to the new site. 
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THE COLUMBIA INCANDESCENT LAMP COMPANY, St. Louis, 
Mo., has opened a branch office in Pittsburg, Pa., room 705 Penn 
Building. This office is in charge of J. D. O'Bryan. The company 
has taken this step because of the importance of the lamp trade in 
western Pennsylvania and in eastern Ohio, and on account of its 
constantly increasing business in that territory. A complete and 
well-assorted stock of lamps will be carried in Pittsburg in con- 
nection with this office. 


THE CHARLES WARNER COMPANY, Wilmington, Del., has 
published a handsome booklet devoted to waterproof concrete and 
Portland cement-lime mortars. This booklet contains a series of 
tests made by the Henry S. Spackman Engineering Company, using 
various mixtures of hydrated lime and Portland cement. These 
tests cover the tensile strength and permeability of a great number 
of mixtures, the object being to determine the most economical 
mixture to be used to meet any particular requirement in building 
construction. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park Place, New York city, has published a condensed catalogue— 
No. 22—entit:ed, “Something Electrical for Everybody.” This cata- 
logue contains 144 pages, and is illustrated with over 750 engravings 
of the goods manufactured and handled by the company. The 
catalogue is very comprehensive, including electrical products in all 
branches, viz., electrician’s supplies, telegraph instruments and 
supplies, automobile and motor-boat sundries, telephones and tele- 
phone supplies, electrical novelties, burglar and fire-alarms, auto- 
matic gas-lighting specialties, lineman’s equipment, medical appa- 
ratus and laboratory supplies. This catalogue will be sent to any 
one interested upon request. 


THE ELECTRO METALLURGICAL COMPANY, 157 Michigan 
avenue, Chicago, Ill, has been incorporated and has begun the 
manufacture, at Niagara Falls, N. Y., of high-grade ferro-alloys 
(principally ferro-vanadium, ferro-tungsten and low-carbon ferro- 
chromium), at which point it is installing additional equipment 
for materially increasing its output of these and other ferro-alloys. 
The Willson Aluminum Company, of New York city, announces 
that its works and business have been sold and transferred to the 
Electro Metallurgical Company. The latter company is now adding 
to the Kanawha Falls (W. Va.) works of the Willson company, 
with the intention of materially increasing its capacity and output 
of ferro-alloys, particularly ferro-chromium and ferro-silicon. The 
company has a branch office at 79 Wall street, New York city. 

THE BANNING COMPANY, 1 Madison avenue, New York city, 
announces the organization of the firm heretofore known as Bruce 
& Banning as the Banning Company. The company is organized 
under the laws of the state of New York, with the following di- 
Kendall Banning, E. C. De Villaverde, William H. Denney 
and Walter Meuller. Mr. de Villaverde for the past twelve years has 
been business manager of the Scientific American and of American 
Homes and Gardens. Mr. Denney for the past five years has been 
general manager of the printing and cost department of Bruce & 
Banning. Mr. Meuller was formerly editor of the Electrical Age, 
and associate editor of Cassier’s Magazine. On May 1 the company 
will move from its present offices to the Brunswick Building, 225 
Fifth avenue. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Hach Month.) 


AMERICAN ASSOCIATION FOR-THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D.-¢: 

AMERICAN ELECTRO-THERAPEUTI:! ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Sadtler, 39 South Tenth street, Philadelphia. 


Secretary, S. S. 
Annual meeting, 


University of Pennsylvania, Philadelphia, Pa., May 2, 3 and 4. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings, fourth Friday of 
each month. Annual meeting, Niagara Falls, N. Y., week of 
June 24, 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 
AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 


Secretary, J. W. Taylor, Old Colony Building, Chicago, III. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 
AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 


Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS.  Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York city. 
Next meeting, Indianapolis, Ind., May 28-31. 





628 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 33 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, assistant 
treasurer, Birmingham Railway Light and Power Company, 
Birmingham, Ala. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19-20, 1907. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, P. C. Brown, Boston, Mass. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 
- retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. 
Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. 
H. Royce, president, Toronto Suburban Railway, 
tario. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Millholland, secretary and treasurer, Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
retary, E. W. Poole, Bridgeport, Ct. 

ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
i ae ge 

ELECTRICAL CONTRACTORS’ 
MISSOURI. Secretary, Charles J. Sutter, 
St. Louis, Mo. 

ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, Marquette Building, Chicago. 

ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. 
William R. Stavely, Royal Insurance Building, Montreal, 
ada. 2 

ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New, York city. Board of directors 
meets second Friday of each month. 

EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies nS, 33 West 
Thirty-ninth street, New York city. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 


Sec- 
Secretary, T. S. Young, 


Secretary, Allan 
Toronto, On- 


Sec- 


ASSOCIATION OF STATE OF 
1220 Pine street, 


Secretary, 
Can- 


LOUISIANA. Secretary, C. A. Shock, Sherman, Texas. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. 
of each month. 


Monthly meetings, second Tuesday 
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INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 


Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA ELECTRICAL ASSOCIATION. Secretary, L. B. Spinney, 
Iowa State Coliege, Ames, lowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. Next meeting, Clinton, 
Iowa, April 19-20. 

IOWA TELEPHONE ASSOCIATION. 
Boone, lowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kan., October 16, 1907. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION.  Sec- 
retary,’J. W. Chambers, Winchester, Ky. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION.  Secre- 
tary, Charles’ S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. 
tary, James F. Barnett. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J.B. Magers, Madison, Ind. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, New York city, July 17, 1907. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Fred P. Vose, 1343 Marquette Building, Chicago. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 
L. Eglin, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. Annual meeting, Washington, D: -C.,, 

June 4, 5, 6 and 7. 

NEBRASKA INDEPENDENT TELEPHONE ASSOCIATI N. See- 
retary, R. E. Mattison, Lincoln, Neb. 

NEW ENGLAND ELECTRICAL TRADES ASSOCIATION.  Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neerinz Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis., January, 1908. : 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. Next annual meeting, Toledo, August 20, 21 
and 22. 

OHIO INDEPENDENT TELEPHONE A..WOCIATION. 
Ralph Reamer, Portsmouth, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 

OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 

OLD TIME TELEGRAPHERS AND RPISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Brovdway, New York city. 

ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex 

PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT ‘TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 


Secretary, C. C. Deering, 


Secretary, Ji 


Secre- 


Secretary, 


Secretary, 
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RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 8-10, 
1907. 

RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Annual meeting, Atlantic City, N. J., June 19-20. 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, So. Dak. 


SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 
ASSOCIATION. Secretary, Frank C. Duffey, Beaumont, Tex. 
Next meeting, San Antonio, Tex., April 18-21. 


STREET RAILWAY ASSOCIATION OF THE STATE or New 
YORK. Secretary, J. H. Pardee, general manager, Rochester 
and Eastern Rapid Railway, Canandaigua, N. Y. 


TEXAS STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
A. S. Sticher, Dallas, Tex. Next meeting, San Antonio, Tex., 
May 14-16. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. Annual meeting, 
Norfolk, Va., May 21. 
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WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Il. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president, Columbia 
Construction Company, Milwaukee, Wis. 


DATES AHEAD. 

West Virginia Independent Telephone Association. 
W. Va., April. 

lowa Electrical Association and Iowa Street and Interurban Rail- 
way Association. Annual meeting, Clinton, Iowa, April 18, 19 
and 20. ? 

Southwestern Gas, Electric and Street Railway Association. 
Antonio, Texas, April 18-21. 

Oklahoma Electric Light, Railway and Gas Association. 
meeting, Oklahoma City, Okla., April 22-23. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Texas State Electric and Gas Association. 
May 14-16. 

Virginia State Independent Telephone Association. Annual meet- 
ing, Norfolk, Va., May 21. 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 


Sec- 


Wheeling, 


San 


Annual 


San Antonio, Texas, 


Annual meeting, 


Annual meeting, Washing- 


Association of Railway Telegraph Superintendents. Annual 
meeting, Atlantic City, N. J., June 19-20. 
American Institute of Electrical Engineers. Annual meeting, 


Niagara Falls, N. Y., week of June 24. 


Record of Electrical Patents. 





Week of April 2. 


848,636. FIRE AND POLICE SIGNALING SYSTEM. William 
Condon, Kansas City, Mo., assignor of one-half to Albert Barrett, 
Kansas City, Mo. The different signals are sent over the circuit 
by means of electrical impulses at two rates of speed. 

848,658. TYPEWRITER OPERATOR. Benjamin F. Hutches, Jr., 
New York, N. Y. An electrically controlled typewriter. 


848,675. WAVE-METER. Joseph Murgas, Wilkes-Barre, Pa. 
p.oys a, variable resonant circuit. 

848,676. WLECTRIC TRANSFORMER. Joseph Murgas, Wilkes- 
Barre, Pa. A variable potential air-coil transformer. 

848,719. ALTERNATING-CURRENT MOTOR. Edward Bretch, St. 
Louis, Mo. A commutator motor with squirrel-cage winding 
added. 

848,720. AUTOMATIC CURRENT-INTERRUPTER. Victor H. Broc, 
New York, N. Y., assignor to Broc-Barbier Auto Ignition Com- 
pany, New York, N. Y. An interrupter for igniters. 


Em- 








848,719.—A LTERNATING-CURRENT Moror. 


848,730. SYSTEM FOR TRANSMITTING. ELECTRIC CURRENTS 
TO CARS. John J. Eagan, San Francisco, Cal. Current is 
collected from transverse wires by a long rod on the car. 

848,749. TRUNK-CIRCUIT FOR TELEPHONE SYSTEMS. Joseph 
B. Kelley and Edwin B. Heaford, Omaha, Neb. Employs a two- 
conductor trunk line and a signal ciret it. 

848,750. ELECTRIC 'l' RANSMISSiON OF INTELLIGENCE. Isidor 
Kitsee, Philadelphia, Pa. Two branch circuits at .each station 
connect to the line wire. ‘e iy 

848,751. ELECTRIC TRANSMISSION OF INTELLIGENCE. Isidor 
Kitsee, Philadelphia, Pa. A means of neutralizing the effect 
of one line upon another. 

848,752. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. A shunt 
is placed around the receiving apparatus to. restore. it. 


848,753. ELECTRIC RECEIVING DEVICE. Isidor Kitsee, Phila- 


delphia, Pa. A permanent magnet with auxiliary exciting-coil. 


848,793. RELAY STRUCTURE. Harry G. Webster, Chicago, II1., 
assignor to Milo G. Kellogg, Chicago, Ill. Two energizing paths 
are provided. 

848,814. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A relay and signaling apparatus are con- 
nected to the incoming trunk. 


848,819. BUSHING-COUPLING. Charles A. Freeman, East Orange, 
N. J. A. bushing for electrical conduits. 
848,849. TELEGRAPHY. Walter P. Phillips, New York, N. Y. A 


telegraphic recording instrument. 


848,893. SWITCHING DEVICE. Edward F. Gehrkens, Schenectady, 
N. Y., assignor to General Electric Company. A controller for 
a variable voltage transformer. 


848,902. ATTACHING-PLUG AND WALL-RECEPTACLE. James J. 
Hartley and Frank C. De Reamer, Schenectady, N. Y., assignors 
to General Electric Company. A flush wall-receptacle. 


848,915. TRIP-COIL FOR CIRCUIT-BREAKERS. Ezra B. Merriam, 
Schenectady, N. Y., assignor to General Electric Company. A 
coil with. differential windings. 


848,923. ALTERNATiNG-CURRENT METER. William H. Pratt, 
Lynn, Mass., assignor to General Electric Company. Phase- 
controlling means are placed in the series circuit. 


848,925. ELECTRIC GQVERNOR. Ernest Schattner, Schenectady, 
N. Y., assignor to neral Electric Company. The governor is 
actuated by a motor, the speed of which varies with the fre- 
quency. 


848,926. SYSTEM OF MOTOR CONTROL. Carl Schiebeler, Berlin, 
Germany, assignor to General Electric Company. A controller 
for running and braking. 


848,935. SYSTEM OF ELECTRICAL DISTRIBUTION. Matthew O. 
Troy, Lynn, Mass., assignor to General Electric Company. A 
constant - potential - transmitting, constant - current - distributing 
system. 


848,936. MEANS FOR IMPROVING THE POWER-FACTOR OF 
ALTERNATING-CURRENT CIRCUITS. Matthew O. Troy, 
Schenectady, N. Y., assignor to General Electric Company. A 
circuit, including a condenser and an inductance, is placed in 
parallel with the consuming apparatus. 

848,939. ELECTRIC HEATING UNIT. Tycho Van Aller, Schenec- 
tady, N. Y., assignor to “General Electric Company. The heating 
coil is supported in a plug. 

848,940. ELECTRIC-SWITCH-OPERATING APPARATUS. Ira L. 
Van Buskirk, Louisville, Ky. The dog is released by a vibrating 
armature. 

848,941. ELECTRICAL CONNECTING-PLUG. Frederick M. Vogel, 
Lynn, and Charles E. White, Malden, Mass., assignors to General 
Electric Company. A connector which prevents sharp bending 
of the conductors. 
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848,944. REVERSE-CURRENT DEVICE. Edmund B. Wedmore, 
Rugby, England, assignor to General Electric Company. Em- 
ploys current and potential coils and an open magnetic circuit. 


848,958. SELECTIVE SIGNAL SYSTEM. Elmer F, Bliss, Schenec- 
tady, N. Y., assignor to General Electric Company. A plurality 
of selective devices actuated by a step-by-step movement. 


848,959. BLOCK-SIGNAL SYSTEM. Elmer F. Bliss, Schenectady, 
N. Y., assignor to General Electric Company. An alternating- 
current system. 


848,970. SYNCHRONISM-INDICATOR. Paul L. Clark, Chicago, IIl., 
assignor to General Electric Company. The signal is operated 
by a constant-current transformer. 


848,982. PROTECTION OF PARALLEL TRANSMISSION-LINES. 
Anders Fjare, Schenectady, N. Y., assignor to General Electric 
Company. Two series transformers and a differential tripping 
device are placed in each line. 
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848,730.—SysTEM FOR TRANSMITTING ELECTRIC CURRENTS TO CARS. 


848,988. SYSTEM OF GUN CONTROL. John L. Hall, Schenectady, 
N. Y., assignor to General Electric Company. A distant control 
system. 


848,994. ELECTRIC JUNCTION AND OUTLET BOX. Otto C. Hoff- 
mann, New York, N. Y., and Albert I. Appleton, Chicago, II1., 
assignors to Chicago Fuse Wire and Manufacturing Company, 
Chicago, Ill. A perforated casing. 


848,996. RECEPTACLE FOR STORAGE-BATTERY PLATES. 
Charles S. Kaufmann, Chicago, IIl., assignor to American Bat- 
tery Company, Chicago, Ill. An outwardly flaring protective 
strip is secured to the top of the tank. 


849,009. METHOD OF ELECTRIC LIGHTING. Daniel M. Moore, 
Newark, N. J., assignor to Moore Electrical Company, New 
York, N. Y. A conducting column of gas, adapted to be rendered 
luminous, is extended over the space to be lighted. 


849,027. INTEGRATING PHOTOMETER. Charles P. Steinmetz, 
Schenectady, N. Y., assignor to General Electric Company. A 
series of mirrors reflect the light upon a translucent screen 
which acts as a secondary source. 





848,935.—SysTEM OF ELECTRICAL DISTRIBUTION. 


849,028. CONNECTOR FOR ELECTRIC CONDUCTORS. George E. 
Stevens, Lynn, Mass., assignor to General Electric Company. 
A perforated plate with a stem for the conductor. 


849,032. TELEPHONE SYSTEM. Charles A. Wardner, Brushton, 
N. Y. A party-line system. 


849,051. POWER-TRANSMISSION DEVICE. Alexander Church- 
ward, Pelham, N. Y., assignor to General Electric Company. A 
frictional-driving gear, automatically varied by electromagnetic 
means. 


849,085. DYNAMO-ELECTRIC MACHINE. Emanuel Rosenberg, 
Berlin, Germany, assignor to General Electric Company. An 
auxiliary winding is connected in the neutral conductor. 


849,142. APPARATUS FOR EXACTLY PRINTING OR IMPRESS- 
ING TYPE. Friedrich A. Langen, Cologne-Riehl, Germany. An 
electrically controlled type-printing device. 


849,148. PROTECTIVE DEVICE FOR ELECTRIC CIRCUITS. 
Frederic W. Lord and Frederic W. Erickson, New York, N. Y. 
Two air-gaps are provided, and a plurality of electrodes for 
bridging between the line wired and the ground. 
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849,170. ELECTRIC SIGNALING. Jacob B. Struble, Wilkinsburg, 
Pa., assignor to the Union Switch and Signal Company, Swiss- 
vale. Pa. An alternating-current signaling system for railways. 


849,171. ELECTRIC SIGNALING. Jacob B. Struble, Wilkinsburg, 
Pa., assignor to the Union Switch and Signal Company, 
Swissvale, Pa. Two signaling mechanisms operated by alter- 
nating currents. 

849,172. ELECTRIC SIGNALING. Jacob B. Struble, Wilkinsburg, 
Pa., assignor to the Union Switch and Signal Company, 
Swissvale, Pa. The signals are controlled by alternating cur- 
rents of different frequencies. 

849,173. SIGNALING SYSTEM FOR ELECTRIC RAILWAYS. 
Jacob B. Struble, Wilkinsburg, Pa., assignor to the Union 
Switch and Signal Company, Swissvale, Pa. A _block-signal 
system using alternating currents. 





849,027.—INTEGRATING PHOTOMETER. 


849,198. FIREARM. William H. Boust, Audubon, Iowa. A small 
lamp is attached to the barrel. 


849,216. POLICEMAN’S CLUB. Charles J. Diehl and Henry W. C. 
Eickhoff, Tippecanoe City, Ohio. A lamp and dry battery are 
placed within the club. 


849,226. ELECTRIC SIGN. William B. Garrett, Ashton, IIlI., as- 
signor of one-half to Francis E. Dresser and Andrew B. Elmer, 
Rochelle, Ill. <A flashing sign. 


849,241. ORGAN. Robert Hope-Jones, New York, N. Y. The organ 
stops are controlled by motors. 


849,250. COMBINED TELEPHONE DESK-STAND AND CALL- 
BELL. Charles A. L’Hommedieu, Buffalo, N. Y., assignor of 
one-third to William A. L’Hommedieu, New York, N. Y., and 
one-third to Harry L’Hommedieu, Buffalo, N. Y. The call-bell 
is combined with the transmitter-stand. 














849,051—PowER-TRANSMISSION DEVICE. 


849,262. TROLLEY-WHEEL. George B. Nussbaum, New Philadel- 
phia, Ohio, assignor of one-half to John Thurman Milar, New . 
Philadelphia, Ohio. A swivelling trolley. 


849,287. ELECTRIC SIGNAL SYSTEM. William M. Thomas, Chi- 
cago, Ill., assignor of one-half to Otto Hisenschiml, Chicago, III. 
A signal actuated by an alternating-current machine. 


849,296.: DETECTOR DEVICE. Simon W. Wardwell, Providence, 
R. I. A device for continuous inspection of cables. 


849,335. ELECTRIC DENTAL FURNACE. Louis Markwitz, San 
Francisco, Cal. A small resistance furnace. 


849,336. SIGNALING SYSTEM FOR TELEPHONE EXCHANGES. 
Frank R. McBerty, Evanston, IIl., assignor to Western Electric 
Company, Chicago, Ill. The controliing magnet for the signal 
indicator is connected in a permanent ground branch from one 
line conductor. 


849,353. ELECTRIC EAR-PHONE. Lewis F. Clarke, Boston, Mass., 
assignor to Globe Ear-Phone Company, Boston, Mass. A pocket 
battery is clamped to the receiver. 








